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EXECUTIVE SUMMARY

This report contains the evaluation and impact assessment of
11 experimental projects funded by the National Science Foundation
in FY 174 and FY 1975 in an attempt to increase the number of women
engaging in science-rela4d careers. The report assesses both the
individual projects and the collection of projects as a whole. The

'projects were conducted at: University of Kansas, Policy Studies'in
Education, Queensborough. College, the Ulivisity of Missouri at
Kansas City, Roseriont Cillege, Massachusetts Institute of Technology,
two at Michigan Technological University, American College Testing
and the University of Oklahoma. An addgndum of the report will be
prepared for Mary Baldwin College,' the only project not yet completed.

Chapter I describes Ehe-evaluatioa-mathodology-used- by, the
Denver Research Institute. The methodology included an assessment.
of project documents, site visits, a, participant impact survey, and the
utilization of an.evaluation form completed by,both DRI and the project
directors. The chapter also describes the difficulty in conducting
the evaluation because of the many different internal evaluation
/instruments developed and\used by the projects. In addition, the- -

. design of some of the projects for internal evaluation was not ade-,
quate to permit definitive conclusions.

Chapter II of the full report contains a synopsis of each
of the'projects. Each synopsis contains a description of the proj-
ect as it was originally conceived, the project as it was actually
implemented, obstacles to project implementation, a description of
project personnel including role models, a report of tharprimary.
outcomes as described by project documents, by the data obtained'b,y
the partictRant impact survey, and'from observations derived from,ehe
site visits.) Each synopsis also contains a section on the, s4con4Ty.
impacts ofthe project, the materials developed as the project
product(s), and the dissemination stratOies employed by projfct
personnel. It also contains a sectiot-4on project costs, includink
the estimated cost to reuse the curriculum products- in other 'settings,

.

and a section onirecommendations.and conclusions,of,the evaldttion ,,

team. This chapter is deleted in the executive summary 'document. .-
.

.
,

The third chapter contains obse6ations derived .from there'
c parative assessments of the experimental .projects with respect
to heir effect. on professional careers, general career recommendatidnS,:
reentry programs, and general administration recommendations regArding
future program decisions. ,

., - .

The report contains several recommendations. Since the daia
did not provide a' basis for conclusions, the evaluation team epployed
a "preponderance of evidence" approach to estimating the suctessl'Of ,
the projects. These estimates could not be used to indicate cause-

1
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effect relationships,,So commonalities between the projects were
proposed as hypotheses to be tested. They are summarized under
three headings:

Hypotheses regarding programs to encourage the participation
of women in science careers are concerned with:

1. Concentrating on women already interested in science

2. Concentrating on women with above average motitration
and ability

3. Using workshops as a format for` the treatment'

4. Encouraging particii)ant interaction /

5. Using sustained periods of contact

60, Using role models in as many situations as possible
41,

7. Using "hands-on" experiences

8. Segregating some activities by sex

9. ,Removing institutional barriers to pa rticipation

' 10. Aiming efforts.a't significank members of the
co unity

4

A list of hypotheses or recommendations regarding general
career education would be very long. However, two concepts are
delineated .amost relevant to science careers. These are:

1. Separating special science programs from general
career education

2. Emphasizing the importance Of mathematics
preparation

- .

The hypotheses regarding reentry programs fol. mature women
are related to:

1. Concentrating on underemployed women

2. Considering the employment prospects in the locale

3. Fundinvprojects to update skills

4. Enhancing the job readiness 'skills of the-
participants

5. Ind-easing the assistantships for mature woken
continuing their education

0
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Theleneral administratiVe recommendations for use by
NSF 'are:

IA Improving the quality of the research, including
a, moreselectivity in funding N
b. prqvidthg technical assistance to project

directors and
c. using standardized evaluation tools.

2. Coordinating intergovernmental and interagency
aspivities

3. Continuing experimental activities by NSF

4. Including specific programs for minority women

5. Attending to the continuity/institutional problems
of the funided effort's 4

6.. Disseminating the developedmaterials

7. Systematic studyof the effects of:
aggregating minorities/women;
the attitudes of the male science establishment and
the effect of"significant-others" in a real
time situation

1r

3

The appendices contain a list of alternative'interventions.
They begin with a list of psychological, sociological and institutional
barr s to the participition of women in science-related careers.

. Some umptions arepdelineated, -and different kinds of interventicins
or-treatments that might be used are proposed. Each of the suggested
Interventions is categorized by educational level; e.g., elementary
school, high school, co lege, gradate school, reentry and post-
.empioyment programs. e appendid0 also contain a sample of the
evaluation collection sieet,used DRI, a sample of the participant
impact suriey and the cover letter accompanying it; a bibliography of
,selectedlorograms,similae to the NSF prpjects, a film bibliography, a
selected' bibliography of the literature, and a-selected annotated
:bibliography of the literature-. These are not included in the
executive summary document.,

4
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or CHAPTER I
INTRODUCTION.

According to the NSF Bulletin (E-74-1) announcing the educe-
tionalqprograms for the fiscal year. 1974, among the program goals
were "increasing the flow ofwomen into careers in science" and
"discovering effective mechanisms for increasing participation of
women in scientific careers."

The National Science Foundation funded eight experimental
projects in 1974 and four in 1975 in an effort to meet these
objectives. Projects had budgets ranging from S20,000 to 'about

,$100,000. The educational level of the women they-addressed
ranged from the secondary level to college, and postgraduate/
reentry age groups. Each approach was somewhat unique. This report
coyins an evaluation of 11 of these projects.*

The program strategy chosen by NSF was to fund a small number
of disparate projects, to assess their effectiveness, and to utilize
the results in future planning. While this is a viable and cost-
effective approach, especially in areas whLre little is known about
effective programs or mechanisms,,it presents many difficulties for

,.. the evaluators of those programS.

Because, of the desire cn the part of NSF to have feedback
as quickly as possible upon which to base their future program
decisions, most of the projects were funded for a one-year period and
were required to have an "internal evaluation" iomponent, This
"internal evaluation" most frequently translated into an experimental/
control group design. The most reliable measure of effectiveness is.
an actual increase in the number of women pursuing science-related
careers. However, this depepdent measure is not viable for a one-year
project since the participant's appearance in the labor force may be
four to teA yers in die future. -Therefore, the majority of the
projects choose some measure of attitude or knowledge change over the
year period, or an interim behavioral measure, e.g., science course,
declaorbd major, etc.** Further, no.valid instrument exists designed.
toyeflect changes in career,options, awareness_ of career potential and/
or career plans. Consequently, the majority of the project directors
were forced to design their own evaluation instruments or attitude
questionnaires. This. situation'was disadvantageous forLboh the
proje;t directors and the evaluators. First, validating a question-
naire .and assessing its reliability is,a-complex, arduous, and expensive

0

*Those completed as of this date. An addendum report will be
Issued at the completion of the Mary Baldwin ;project. [Note: The Keport
on this project has been added following page 96.] ,

. - .

**Several of the projects are conducting long -terth tracking at
their own expense.

-. (6,
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undertaking that requires considerable sophistication in the rather
E

narrow area of testing. Second, with a pre-. and post-test design
even the most reliable and valid attitude measures frequently fail
to reflect changes in attitudes because of "sleeper" effects or
other variables. .Even then, reported attitude changes may not be
traiislated into behavioral changes. Third, many different and 1
unvalidated self report instruments were used to develop dependen
measures. For all these reasons, the project. evaluations or expe ..-

mental outcomes cannot be considered definitive.;_
.

.

Another factor limiting the Denver Research InStitute eval- .

uation effort was frequently a less than adequate design and analNis
of the experimental intervention. A most without exception the .

project directors' appeared very,commi ted to and well versed in women's
problems and science subject matter: .Most, however, did not have
extensive experience in project evaluation and/or experimental.
procedures. Given the desi\re of NSF to produce "hard results,U one
:possible remedy -. this_ situation pay have been for the Foundation to
provide guidelines for data collection to the project directors or
to provide technical assistance in their evaluation efforts.

The ta\sk of Denv.er Research Institute, then, has been to com-
pare "apples and.oranges," e.g., different experimental treatments
measured by idiosyncratic instruments which have no reported
reliability/validity,data. Since the typical project did not result
in statistically significant results, the evaluation team had to
t*Orre,subjective judgment than proposed. This judgment has
cob.eTed the outcomes, and impacts, project pefsonnelnd processes,
and projeet materials.

,

Methodology

The information for the evaluation effort was collected several
different ways. Copies of all th documdnts produded by project
personnel were studied, Site vi its were made to most of the projects.
During the, site visit, the eval ation team ir.terviewed project
personnel, participants, role modelsand'consultants. After the
site visit, the team Completed the form outline given in Appendix B.
The fOtm was slightly modified and sent to project directors to complete
in ordec to verifX,the evaluation teams' perceptions and/or to
correct any erroneous conclusions, as well as to provide data the
team pay have omitted. .

4,

In an attempt to'')'"standardize" the outcome measures of the
projects, theivaluation team sent out a short independent "participant
impact survey" to the project- participants whose names were provided

4,1
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b the project directors. A copy of the postcard survey and a sample
cover Letter are given in Appendix C. While the results of the
survey are giVe-h for most of the project's; the list of names given
w0 frequently incomplete, and'a number of the addresses had'been
ganged. Further, the participants who responded mayshave represented
a biased sample. Therefore, the results of the siirvey are compared
with the experimental outcomes and impressions formed during the site
visits in an attempt to'offsec the: limitations of each of the three
methods of data collection.

44+Arolor
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CHAPTER II ,-

PROJECT SUMMARIES

t

.
A. Inc easing .Participation of Qualified Women in Traditionally

MA e Science Careers"
.Uhl rsity of Kansas. La 'wrence, Kansas 66045
Proj ct Director: Walter S. Smith,-Associate Dean of Women _

-Prof ct Amount: $12,745
Edut ational Level: Secondary

Pro Pro ect*

The project was proposed to test the hyptothesis that if college
freshman wo en who possess the necessary ability; beco4e aware of the
barriers any receive parental and peer support in.,their effort t000ver-
come the ba riers, then these women (the experimerital group) will enter
traditiOnal y male science careers in a sTgnifican ly,larger pro-
portion tha a comparison (control) group\which do not receive
special tre tment.

The subjects for this project were to bedraNn from women
seeking ad ssion to the University of Kansas who poSSessed high
science and, mathematics ability, have taken high*chocil science and
mathematics courses adequate to pursue a college science major; but
'do not asp e to a traditionally male4cience career *fined as one
iq which m es constitute more than 80 percent of the Ofactitioners).
Twolgroups ere to be identified: the first, seeking admission in
Fall -1974 (the.comparison_group) and the second, seeking - ,admission
In Fall 19 5 (the experimental group). Each group was tó, have 100-
150 member

MeMbers of the experimental groUp acid their parent's would, be
invited to separate, concurrent workskies in the Spring of '1975. The
compari4on group would not have access to the workshops in the Spring
of 1975, or to any Other aspects of the instructional treatments.
Both grodpsj were to receive the same post- tests, although the com-
parison group would ecgive the post-test e-yeai earlier than
the experimental gro p.

The purpose of the student workshop was (1) to identify for
each student aspects f her own self concept which may inhibit her
chRice of traditional y male science career, (2) to work in group
life planning session to understand ways in which these inhibitions
haveaffected.her care r choice and to broaden the range of possible

*Taken from "Brief Descr ptions of 28 Studies and Experimental
Projects Related to Careers in S' ce for.Women Funded by the National
Science Foundation for Fival Years 1974and 1975." National Science
Foundation, August 1975%

; .
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career choices'for each participant, and (3) to, Show the students
how they can use the Univertity's-resources to pursue a traditionally
male science career. At the same time, but in a.separate workshop,
the parents would be introduced to possible realistic career and Life
patterns for women and be given an opportunity to explore new career.
aspirations for their daughters..

Following the workshop, the student participants were to con-
tinue a home course of study which,would build on ,the-'workshop's
objectives. This course of study, tO"The completed before the start
of their first semester in college, would yield college credit.

The participants were to be encouraged to live in the same -4
residence hall during their first ar in'college, so that they
would be able easily to meet formal ,ond4informally to discuss pro-,
blems, provide mutual support, and ontinue,to Make plans to overcome

ierpersonal and external barrs to their pursuit of traditionally male
science careers.

The two groups were to be compared at the. start and end of
their freshman years. Comparisons would be made in (1) career choice,
.(2) awareness of barriers which have impeded women's entry, into tra-
dfkionally male professions, and (3) success in'personally removing ,

bankers from entry into traditionally mare science careers (e.g.,
expectation of personal career achievement, independence of spouse,
and willingness to assume responsibility). Using the same testinrs>
procedures, the two groups will agaigibe compared five and ten years
after the start oftheir freshMan year.

An additional result of this p.roject was expected to be the
4yelopment of an exportable,package of instruction which could be
used by other universities or by the high schools to increase the
science career aspirations of their women students,

2. Impledthted Project

The workshops went as planned, each with 12719 participants.
Five, rather than six, workshops were held because of an insufficient
response in Kansas City. The emphasis on barriers was dropped in
the workshops because piloO studies had demonstrated that it was a

`negative approach, sometims.creating anger and discouragement among

the participating women. 1 ..

N
' Thq home, study coucse,. Women in Professional Careers, was

A, offered by the University of Kansas for three hours of credit. 'Al-

though some interest' was indieatid iri this course at the. workshop,
,r? only six of the women actually completes it.

J
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Further, the intention for the experimental students to live
together during their fv.eshman year did not work out because of.other
variables, such as the necessity of 1ivin7g in scholarship halls, etc.
Bi-weekly "rap" sessions were to replace the group housing arrange-

ments. As of November 075, however,vgry few of these sessions had'
taken place, and the attendance had been poor.

,
For all practical purposes t en, the majority of,the experi-

mental group participated only in th single day workshop, with half
of their parents attending a shorter workshop.

Recruitment and sampling. The selected sample was composed
of women who (1)Scored 27, or higher on the ACT mathematics and=
the, natural sciences-tests; (2) had+completed three.years of mathe-
matics and two years of science A high school and (3) had applied
tcitlie University of Kansas for admission. All persons j_n both the

experimental and comparison groups met these criteria. The criterion

of not aspiring to a nontraditional, science are-er was dropped so

that women already choong traditionally male .science caNers could
receive additional support and copldserveas role models for other
women. The ,percentage of response (test comple490pof the identified%
freshmen in the class entering' in 1974 meeting the criteria was 77

percent or-110 women. Less than the expecte41number participated.in

the workshop. Of the 256 identified,4n theme Poi, 78 (28.5 percent)'

actually partici 'ed'in the workshop. AlmoSt 50 percent of the

parents attended

At the tim' the-wo6en were invited to the workshops, letters

were sent to each' of their schools explaining ,'the workshop. The

schools were invited to send games of qualified women. A total. of

81 names was sent to the - project personnel in ges onse. Separate

letters were 'sent to their parents. All lett on;ained a des-

criptivetrochure with the invitation. Sixty o tile workshop paeti-

cipant§ had been included in the original mailing tand.1,3 had been

named by the counselors..
.

C

3. Obstacles to Implementation
)

,.
1

,

. 1.,,...-% _
.

.

. r

No severe problems in scheduling In- workshop implemNio?:
.

were 'encountered other than attendance. Reasons accounting forthe Y-
lack of_participation in the W'O'rk-khopsere speculated tp be (4
conflict with other-activitlies, (2) travel distance to.the.worOlop,\-
(3) even though the "scie4-ce aspect was not emphasiided in the
invitation, many women hgd no in-terest in a science-related career,
(4)..sope women perceived the workshop to be linked to iatEedkance

. at_the University of Kansas; (5) some women mu not.hAre been
,. \

interested in career exploration because" it was hate in *te
.111.1M

senior,year (April and May), and (6)'stme Women may have-perceived
the workshops as women's r ,

, . .,40k

sS
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The problems in getting the.young Women 'to,complete the home
course,of study were apparently due.to -other summer commitments.' The
evaluation team does not have any.additional incentives to suggest --

in addition to college credit that could be employed prior to gollege
entrance to facilitate participation in the course. However, the
course could either be used as an op-campus course, and/or as the
basis for theupe't support!' group.. The aim in housidg the young women together was perhaps un-
realistic given the character of the campus and the diverse constraints,
interests and friendships of the young women. The poor attendance at
the.:-"suppoit sessions" would Appear to be an ongoing pro lem; the
women reported that there always seemed to be work pressure and exams.
Participation- in the rap/seminar sessions, however, might have been
increased by an earlier'start in the semester, and by a more concen-
trated effort in planning by the project staff.---.

4. Project Personnel

The evaluation team was imuessed by the depth of resources
available to the project personnel. The project personnel who were
interviewed were competent aniehad an unusually mature commitment
to career/life options for women. The project director, a male, is
vitally concerned about women's issues. Both

atby
'is views and his

(lifestyle, he was a positive influence on e4p
1

ogram and should be
a good role model for young males as, well as encouraging females
in 'alternative lifestyles:

,

During the site visit, some f the role models were-also
interviewed and positively impressed,the evaluation team. tludging
from the participants' enthusiastic response, they were also very
persuasilie speakers. TheeprojeCt also appeareddto have had (and
has) a high degree of support from the institution; especially the
office of the Dean of Women. For examge, they DeLqs Office is

4 absorbing the cost of. continued updatng of career plans of the
comparison and experiOental group women.

5. Primary Outcomes

a. Experimental outcomes (internal evaluation).

1. Although there was a slight, nonsig4iificanF decline in
science career choices between the high school senior
year and the end of the first year in college, approxi-'Tir
mately one quarter of the comparison (control) group
women chase traditionally male science careers.

13
07-
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2. NtE the end of their first year of college, the comparison
group women who chose nonscience careers were less certain
of their career choices than' were the women who chose tra-
ditionally male or not traditionally male science careers.

3. Women in ,the comparison !group who had chosen traditionally
male)pcience careers in their high school senior year were
more likely 6- switch away from these kinds of careers in
college than were other women likely to switch into tra-
dition4lly male science careers.

4. When the comparison group women listed barriers which
women face in pursuing professional careers, they most
often listed lack of educational or employment oc(por-
Oinities. However, when presented a list 4 barriers
the comparison group women most often asserted role eSn-
flict (between pursuing a.professional career and the
role of wife and/or mother) to be a barrier preventing
women from.pursuing prbfessikonal careers.

5. Comparison group women most Often asserted that role con-
flict- (career versus'wife and/or moqier).had affected,
their career choice. However, women choosing tradi-
tionally male, science careers significantly less often
asserted that. role conflict had affected their career
choice, as compared to those women whb had. selected
not traditionalliy mime science careers or nonscience
careers.

This.summary taken from the final report deals only with the
comparison group data, separated by a yar from the experimental
group. Data on the experimental group and the second comparison
group (those women invited(to the woricshoick bqt who'did nbt attend,
but who subsequently attended the University of Kansas:111=32p are
still being collected. The data* show a much higher percentage of
the experiMental group pursuing tradifionally male careers at the
end-of the first semester of college, although no differences were ,

Veen during high school in any of the'th e groups. AS measured
afteX the end of the first semester, 26.5 ercent pf the compar' on
group listed their fist career choic asjh-traditionally male science
career (a decline since high school) While 48.6 percent of the experi-
mental group were planning a science career (an increase since high
school). However, the second comparison group, women, invited to the
workshop but who did not'attend, also showed about the samepercehtage
(50.0 percent). There are several alternative hypotheses for this
increase in choosing science-related careers in the 1975 experimental

*Walter S. Smith, "Science Education in the Affective Domain:
-4 The Effect of a Self AwarenesS Treatment on Career Choice of Talented

High School Women," A paper given at the National Convention,of the
National Association for Research in 'Science Teaching, San Francisco,
April 1976.

14
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and comparison groups. First, it could reflect changes independent
of the "treatment" or workshops. Second, it.-is possible that the
invitation to the workshop was as effective as attendance at the
workshop. Third, the group being invited may have had contact with
and been influenced by the experimental group of women-. Finally,
and perhaps most probable, is a changing trend over ypars, e.g.,
the first comparison group e;tered a year prior to the-experimental
intervention'.

b. 'Participant i pact surfe-Y. A total of 58 participant
impact survey forms werd nt to participants of the University of
Kansas experimental 'program. Thirty-nine (67 percent) of the par-
ticipants.returned the form.

Of the 39Iparticipants returning the impact form 36, or
92 percent, were Nxrently taking a math or science course. Only
two of the36 reported were taking the course as a result of the
program; the remaining reported would have taken the math or science

(course whether they had bad the program or not.

Three-fourths (74 percent) of the respondents indicated they
had chosen a math or science career. Ninety-three percent of those
choosing a math or science career stated that they would have done
so without the program. One respondent chose a math or science

opareer as a result of the program and one respondent was uncertain
if her decision ,to enter a math or science careeF was a result of
the program or not.

The responses appear to have either-been biased toward those
choosing a science career or a.continued "switch" toward science is
occurring in the participants. That is, a higher percentage reported
pursuing a science career in the DRI survey than in the more recent
project survey.* /

The respondents were also asked to state.what they felt were
the Most positive` and less influential aspects of the program.

The most frequently cited positive aspects of the program
were the use of role models, giving the participants the opportunity
to meet women already succestful in their careers (23 percent);
support and encouragement from the-program to enter their chosen
career field (23 percent); information on career options open to

*The participant impact form did not distinguish between
traditionally male science careers and traditionally female science
careers, e.g., nursing may-have been considered a science career by
some of the respondents..

'15
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women (28 percent);and peer group reinforcement in entering non-
traditional.carters (21 percent). Other positive comments included
such statements as "the sharing that took place among the young women,
and alsowith parents," "it helped me to know what to expfti from
college and there were people I met who I quid talk to when-I had
questions," and "the fact that there was and is an organization which.
formally recognizes and encourages women into 'traditionally-male Y.

careers."

. The most frequently cited negative or less influential aspects
ofthe program were,that there was too much emphasis on self awareness
and self searching exercises (23 percent); the program was not oriented
toward the participant's needs (21 percent); the program was just not I;

.. _...--very worthwhile for the participant (15 percent); and the complaint
that there was not enough specific career information. Other negative
comments included "too general," "to be quite honest, I.really didn't
understand the whole point of the program" and "not enough actitities."

. -,.
,,_

c. Site visit conclusions. While on the University of ,ansas
campus, the evaluation team visited with about 15 participants of_the
workshop. All of the young women interviewed were positive about,
the program and several discussed the importance of having their parents -

attend the workshop, by explaining that they had not discussed their
career plans with their parents/41:K to the workshop and that,mo of
their parents had been more supportive of their nontraditional aspiia-
tions thin they had expected. Most of them said they had always been
committed ty having a career and appeared well motivated.

. &

The women commented on-several aspepts of the program. First,
several suggested using the "k5i5e,. tudy" course on professional women
with a peer group, e.g., clagsroom s.tuation. Secondly, none 'felt
that the (deemphasized) section on "baviers" or obstacles to be
discouraging. Third, some women though\the workshop should be
limited to those who had already chosen science as 'a career. In

9

contradiction to, the comments on the impact surve,most pf these
women thought the workshop material on self awareness was excellent.
Therefore, the .hypothesis that the women had matured in the last
year enough that the "self awareness" exercises seemed trivial in
retrospect must be entertained to explain the data from the DRI sur- 1

vey. Finally, the part of the workshop they reported enjoying most -

were,the.role models. ,,
,

The two students interviewed who had taken the home scudy
course had enjoyed it and thought it was valuable.

-

6. Secondary'Outcomes

. There are two population groups that may have been impacted;_
the parents and the institution.

G
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While the evaluation'team did trot interview any of the parents,
most of the young women whose parents had attended the workshops per-
ceived their parents asisupportive and said that the workshops had
initiated fruitful interactions between the women and their parents.

---r The second,impact area is the Emily Taylor Resource and Career
Center for Women at the University'of Kansas. The evaluation team
was very impressed 'both by the resource materials of the center, the
wide range `of activities. sponsdred by the center, and the genuine
dedication Of its personnel to.the concept of free, informed and
active decisions, made by Women in their lives. Since some of the
personnel seemed somewhat disCouraged by the current attitudes of the
female students, the project had both'a positive psychological, as '

well ,as' financial, influence on the center's personnel.

7. Materials and Dissemination

A complete curriculum for both he young women and parents
workshop is included in the report alon with the instructors-Vide.
The final report also includes the "home study" course curriculum.
The interim report includes a Test of Women's Awareness of Barriers
to Science Careers but does not provide any reliability/validity
data on the scales.* le ,,ti

Negotiations are currently being conducted with-the'Nacional
Association of Science Teachers for distribution of the entire package.

A similar program is continuing at the University of Kansas.

8. Program Cost

The total cost of the program was about $16,800, including
$4,16 of the cost, sharing from the University of Kansas. Therefore,
the initial Cost per participant was about $155 ($16,800/108 partici-.\_,_
pants and parents),, The cost to.administer this program was cla-
cUlated on an estimated $6 of printing cost per participant. About
90 percent of the project was devoted.to materials preparation.
Therefore, the cost of setting up the work4ops could be very
inexpensive, and the cost.-would decrease

/
as the number 49,f partiAi-

pants increased. However, most of the participants interviewed did
not feel that a large increase in group size was desirable. There- '
fore, a rough estimate of the cost to reuse the materials would be
about $10 per person. *.

*Some information,rdgarding reliability is provided in
Walter S. Smith, 211.. cit.

.1.
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.Conclusions and Recommendations

I. Although clear cut experimental findings are not
available on the experimental group, the workshops
were judged to be generally effective by the
participants.'

2. The participants judged the "role models" to e the
most effective component of the workshop. They also
commented on the fact that "someone was interested
in their careers" and being made aware'of the fact -r

that women can and do become scientists. xse

'3. No conclusions can be reached about the _'home study"
course, although the little data available suggest
that it is interesting and well prepared. TheI-valua-
tion team would like to see it utilized and assssed.

4. The materials are complete and in usable form, Addi--
tional dissemination strategies should be impleMented
to further their utilization.

S. Most other career workshop materiaIs,may also be \
effective with males and younger age groups, as well
as persons of all abilities and motivational levels.

15
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6. The housing and peer eupport groups nay be'more appro-
priatelor upp'f.i class women and might meet with' better'
success if structured arOund,a task, e.g., a tutorial
program, a special course, etc. 4n alternative might
be to utilize the home study course on professional
women during the freshman year.
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B. "Science-Oriented Career Development Workshops
'for High School Girls"

Policy Studies in Education, New York,
Nes; York 10017 (Grant originally, made to

. InstituteIor Educational Development)
Project Director: Virginia S. Newton
Project Amount: S65,193
Educational Level: Secondary

1. Proposed Project

/16

In this project a series of career' development workshor5s
were to be designed. The workshops were to be developed to serve
as a model for use by schools as a whole package or as separate units
for natural science, mathematics, or social science classes. They ,
were to include two lifestyle Workshops, three career-cluster work-

.
shops relating t three broad areas of science, and one integrating
workshop. Five o these would be pilot tested in the first semester
of the 1974-75 s ool year in one ,school; allIwould be field tested
in the second semester in the first school and in a contrasting
second school.

.Project personnel were to include staff from Policy Studies
in Education and Catalyst, a national nonprofit organization founded
to .expand career opportunities for, college - educated women. They
wre to work with associates from selected schools. Female and male
workshop speakers would serve as role models. An advisory committee
wad to function as a resource concerning specific content for the
career cluster woitshops.

The girls who participate would be compared with arly
'selected nonparticipant groups with sixty persons in each 'group.
They were to be at or above gradeilevel and possessing the potential
for entering scientific careers. Only women were to be included in
the experimental groups, burmen and women were to be contained in
the control'groups. Pre- and post-instruments would be used to.
assess, initial levels and changes in the direction of the predicted
student outcomes: Formative evaluation techniques, used throughout
the project, were -to furnish information on the reactions of the
student participants, the school. associates, and the workshop 'speakers.

The major comparisons in the data analysis were to involve
participant.vs. comparison groups; grade 10 vs. grade 11; non-
coeducational vs. coeducational school settings_; andmpocioeconomic/
ethnic grouping. These major variables were to be examined in rela-
tion to such variables as career orientation, knowledge of scientific

college and career preferences, and sex-role stereotyping.

The project was expected to resat in a fulliekription of
the model for use in other schools, a teacher's guide, a compendium
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of resources, separate guides for the individual workshops, careet
guidance materials, and a videotape to illustrate the workshop

,process, ,-

2. Implemented Project

e.
The prosram consisted of six career develOpment workshops

scheduled for dptb'le class periods for'pilot and field testing, and
:fairly closely folIpwed the proposed plan. However, an additional
school was added in the field testing for a total Of thhee.to

4 Increase the number in the experimental grpup.

ledruitment and sampling. The recruitment was done through
the school system, and not by direct contact with the young women.
Scheduling arrangements, assignment, andotification of eligible
women was also the responsibilitmtoflbe school. Original contact
was made with the'school.principals, and responsibility was shuffled
down to other, ,personnel.

a

Because of scheduling and space problems due to the two
consecutive period criteria in th9,high schools, the num er ofyoung
women in the experimental and control groups were reduce : instead
of 60 in each, there were 30 in the experimental group; 2 comparison.

girls, and 19 compar males. Moreover, some of the Eh nts did
not meet the erion of (1) at least grade level in basic skills,

-ge

(2) expect to go to college, and (3) have the basic potential for
-higher level scientific careers. The reduction in the sample made
comparisons between sex, socioeconomic levels, and grade levels
impossible.

3. Obstacles to Implementation

As mentioned above, severe problems in scheduling were created
because of the constraints of the two hour peripd and the agreement
with the scyols that the young women would be releAej.,..from a gym
class. Although this could have occurred to some extent in single
session scheduling, it was compounded by attempting tofree two con-

.

secutive hours for a select group.*

In addition, because of changes within the agency receiving
the grant (the grant was awarded the Institute for Educational .

.*Many of the extreme problems encountered by this project may
4ve been exacerbated by the uncertainty and budgetary constraints
prevalent in all New'Ydrk City schools the year the project was
implemented.

1
1.
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Development; but transferred
administrative problems were

,

Arrangements.
.k .

4. Project Personnel

to

The project director, Dr:- Virginia Newton, is avery competent
woman who had worked previousiy, in the New York Cityschi,o1 system.:
Unfortunately, she had little direct contact with, the students. Con-
sidering-the major problems -with administration of the grant,' and the
scheduling problems with the schoolystems, it isremarkable that
the program was completed.

The class teachers'were one male with a bac4ound in En
and two other teacherg-who were females with a science background(!
Teaching in one'of the classes was assisted by Ms. Susan Ebbs, of
Policy Studies.

18

to 101icy Studies in_Education).adtlitiqal
,encountered with.'the'subcohtrActing

6

The evaluation team met only a few"of the 37 role models".
Each of'these seemed to vary in effectiveness, accordlng to the sub-
jective reports of the student-participants.

A.4

5. Primary Outcomes

a. Experimenu outcomes (intArnal evaldation). An aAlysis
of variance was plahned o determine the pre-pOst' tr tment effect
by sex, socioeconomic re 1 and age group. Since the a signment of
the sample was neither random nor counterbalanced it was decided
that an analysis of variance was not an appropriate tool. Ot.le

.tests of significance were also discarded as inapliopriate.*
.4

On the whole, the changes ontheLitems Were small and rikely
would not have reached the significance level. Looking only,at the
direction of the change for the one school where pre-post test results **
were reported, several tentative hypotheses may be suggested?

A

4

*A t tdst of difference scdres, may have been appropriate and
sufficiently robust if item independence and a normal divribution were
assumed.. The differences would have to have been verl(large or the
variance very small to achieve significance. Several' different types
of nOnparametric statistics might also have been applied-

**The timing and conditions of test administration were not
contained in the final report.
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1.. Thlevel of educational and occupational aspirations
may have Increased,

2. The range of nontraditional_career choices may_have -
decreased, as.well as interest in science'oupationa.
The test was'constructed so'that thamay have teflected
only the in.taased knowledge of these fields.

3. The students' perceptions of the female scientiA
increased onevalUative at activity dimensions of
the semantic differential, ut decreased on the
potency dimension.

4. The testing:Aristrument was not _sensitive enough to
measure the diferehtes that-did occur.

ld
.-

The final report did reach ctOtlia conclUsions regarding the
most effective processes. These conclusions were: (1) the role
models had the greatest pact on the young women, (2) the most .

successful forMat wa tote kind of nice-breaker" followed by '
. ,-----

'session of prepared uestioris from the.stydents (formal presenta-
tions by the role models was not felt to be satiifactori),'(3) the

,

9'

most successful role model was young, persoiable, at ease with the
students, and had a lot of enthusiasm for her job, irrespective

.

i

of its content, (4) a circle arrangement for the workshop was the
most effective, and (5) the group size should be no larger than 12.

b. Participant impact_survey. Impact questionnaires were
sent to 28 participants of the Policy Studies in Education prograiD
by DRI.' Ten -(36 percent) questionnaires were returned.

AmOng the ten respondents, seven (70 percent) were taking
a math or science course. Six of those reported they would Ilave
takeia the course without the program,' while one,took.the courseas
a result of the program. Six of the ten respondents were-planning
a care in math or science. Only one of.the six repOrtedPlanning
such arcareer as a result of the program, while the remaining five
reported they would have chosena math or science career-with or
without tihe program.

Three of the responding participants are now planning a
different career as a'result_of the program. However, only one of
the three is planning a math or science career. TO remaining.seven
respondents had not changed their career plans'as a result of the
project. 4

The most frequently cited positive aspects of the Pblicy
Studies in Education program were the role models--successful women

61.

, 4
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in scientific careers talking with and answering the questions of the
participants (40 percent) and the career information gained from the
program,(40 percent). Among the oche comments were
"Learning newer and different methods, ' and "Proved that women can
really succeed in the world if they really try and work hard."

, In general, the comments were more frequently- nega7tive than
in the other programs. The most frequently cited less influential
aspect bf the program was that it was boring (40 percent). Other
comments included comments that there should have been more classes
and workshops (20 percent); that there shoultd have been more speakers
(20 percent); and that the program was not oriented toward'the par-
ticipants' needs (20 percent). Other comments included "I didn't
learn anything I didn't already know. I was brought up in a math
andrscience oriented. household," "There wasn't enough contact with
men and women who have succeeded in their careers. We never visited'
men,and women working at the same job," and "The program should be
introduced to younger people; it might possibly have a greater
effect on them."

E,..

These results do, not appear to be congruent With the con-
clusions in the fj.nal report., That is, a larger percentage were now
taking nonrequired math And/or science courses than indicated in
their final report, and a larger percentage were planning a career
in science fields. While the actual number responding may not have
been representative, and was very small, the behavioral results may
have been more positive.

c. Site visit conclusions. The evaluatio teatiimet with
most of the young women to7 one of the scilools representing a lower
socioeconomic community; ...tkeral of-the role models and the project

staff. The young women were quite vocal and enthu,":tIc about the
Course, although they admitted that they really didn t know what it

was about when they signed up. Several mentioned that they now
wanted a "careet" rather than a "job." More of them were now con-
sidering ,college and said they were generally aware of a wider
variety of occupational options. They said they had liked, the
small group experiehce and did_nat want td see, males integrated
into this kind of program. They liked the younger role motiels,
especially college age, but thought the mixture of ages andelevels
pf achievement was good. In general: they appeared to be much more
Interested in lifestyle questions'than questions about occupational
content. The most interesting finding was that although they had
dropped math and science as soon as fit was no longer required, 70

e percent were now taking nonrequired math and science courses.
, 4

Closeexamination of the respondents of the,,,survey shdwed
that they were predominantly frOm Ne school where the site visit
was,made, Therefore, there was almost completat overlap with the

2 3 _\
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students interviewed during the'siMp visit (generally positivel and
'thOse responding to.the survey (generally negative).) Therefore,
either the)young' women.have changed their minds aboua the program
or felt some presiure to be less than hOnest during the site visit.

6. Secondary Outcomes

As, far 4p could be ascertained, none of the
tinuing this curriculum. It seems likely, however,
existence raised the "consciousness" of some of the

fi

schools is 'don
chat its

teachers an4,,
counselors, and a more flexible teaching style was reported ior
one of the teachers.

Several of the young women reported that they had discussed.
withprogram indetail wth several friends and parents.

1

7. Materials and Dissemination /
The final report contains a teachers guide4explainin the

purpose of the material and suggestions for its use; either as a
package or as separate units in relaled subjeCt cliSses. The
"student log" for students contains the lessons, exercises,
occupational information guides, etc. The report also contains
a "student survey" which inc s: (i) personal data, (2) -a
semantic diff)erentiation, (3) future time perspective, (4) sex
role attitudes, (5) aspirations, (6) interests, (7) occupational
choices, (8) ,level of confidence about reaching goals, (9) work --

.values; and (10) information on science related occupation Al-
though sections of these were modifications' of existing IPPEruments,
no reliability or validity data are reported fo them. A videgtape
of some of th sessions is also available as "instructors aid."

tqk

Many of the curriculum packets were printed and sent to

appropriate personnel. To the project directot's knowledA they
have not been used.

)

Although the protosal indicated that the materials would be_
made available to ERIC/or. API, no mention of diss4mination activities
is included in the final report.

ti

8. Program Cost

the....10tal-budgetlor the cytgram was $65,185. Therefore,
the cost per participant for the original plrogcam was approximately
$1,500 ($65,185 for 45 participants). The estimated cost to reuse

.46
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. is $300 for the teachers time, about $25 per role model ($300), and
the cost of copying the '0 Rage log book (about $3.00). Therefore,
.DRI's estimates that, baseeon a class of 12, the cost per partici-

, pant would be about $50.00 per student.
- .

.

. 9. Conclusions and Recommendations /0-

O

Many of these recommepdations coinc*le with those included
in the final report of the project.

1. Although the proj9ct did not serve to directly influence
the number of youhg women considering a science-related
career, most of the young.women found it useful as
career education and for future planning. On that
basis, the evaluation -team would like to see activity
to implement this kind of'program sponsored by the ,

secondary school systems.

2. The role models appeared to be the most effective
.component in this project* An interesting comparison

-tmay be that the less able group was more interested
in the lifestyle of the career women models.

'3. This 'program may be more effective with high ability
young. women already expressing an interest in science
careers.

4. The final report concludes that encouraging science

1:

interest should start at a younger age before interest
patterns are. crystallized, and this type of rogram
might be implemented earlier.

. ,.

5. It Tay avoid some of the scheduling problems Aot to
attempt a consecutive two hour period, but have a
regular class period.

vie

.6. A preference was expressed for all-female classes.

7. The materials package is complete and could be utilized
e at different high scgool grade levels either in ils

-_,

_entirety or in sigments.

8. The process or administrative problems encountered by
this project should be instructive to persons intending
Co work directly with trrepublic school system in a
sustained program. The problems are described in idcail
and without defensiveness in their final report.

2i
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. ' , C. ."Development of Educational Materials to Recruit
. Women Into Scientific Careers" .

Queens ough Community<College; tayside,
. '0X,: New Y7ik 11364

Project Director': Dinah L. Mocha, Department of .9
.....-/Physids , , , A

. Project Amount: $0,129
Educational Level: Secondary:and College

V

N,4 1. Proposed Project., o
. .

,

/--

Multimedia packets (including4iis, written materials, and

- .
.

an audio cassette) were,to be prepared on five living women sr.ientists,c---

representing a range-of ages and diverse field of expertise. The
packets were tOlkoncentrate on dkplaining the research. work the women

7 '

'are doing but would include a small addition of personafr-daia. Each
woman was to personally the Project Director.

23

(

ti

For-evaluation, five sekected edupators in di ferent' educa-
tional positions would administer a qUestionnaire before and immediatdky
after the use of the packets to measure the r mpaCt vn the cognitive
and affec.tive behavior of tudents regarding c eers in physical4
science.

2. Implemented Project
. /

11

,

,Six rather than five wO4n were interviewed. Cassette tape,
slides, and written material were abstractedfrom the interviews for .e"

the package.

Recruitment and SampM-ng. Fpr evaluation, two of the 4

five educators administering the- erials volunteered and the re-
0

maining three were recruited. One of those volunteering was one of
the project staff of the Policy Studies career workshops. All but
one of the institutions were secondary schools, a d' one was a
large univers**.

/he sample condisted of 206 persons; 86
remaidaer females. Nine females were already intereste
careers and were at the univeristy level.

3. Obstacles to Implementation

0r0

No specific difficulties in completing the package or
administering the evaluation are reported.

, o ,

2)

0
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4, Project Personnel and Consultants
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'The six women incorporated in the multimedia package come
from a variety of backgrounds: they represent astronomy, biophylcs,
engineering, nuclear physics,, science and society and space-life
)seience. A31 but one of the women have doctorate degrees. The

("-- women represent white, black and oriental ethnic backgrounds and a
variety of lifestyles.

The collection-represents some,of 61e top women in science
today, each of whom have shown great accomplishments. The media
pa kage presents thextraordinary woman who has succeeded, and
1 ely instill§ pride in being female. .None of the wo en, however,
woup\--leasy for a young high.school, woman to identif with.

(
1

. \

5. Primary,Ou+mes .

4

I

. . " .b. Participant impact survey. No impact survey was sent to
the participants because' the project director did not have the
names of the students.

a
.

, . .

c. Site visit 'conclusions. Because of the self - contained,

,

,nature of the package, it was felt that:a site visit would not
produce, dditional information. -(

a. Ex/erimental outcomes (internal evaluation). The final
report showsno significant difference between either the pre- and
post -test data or the control andIexperimental groups. Io is unclear
from the report who, the control,-Stoup was.

The evalbation team attempted to,obtain the raw data., The
ginal comparisons grouped all.stUdenta together irrespective of

ag high school or sex. It uTas'felt that.a different grouping of
the sample might show strtn er)trends. Further, it was felt that
a statistic otherahan a t t sc for means might be more appropriate
(e.g-, a nbigar,ametrics, stic, difference scores). Unfortunately,
the data were not availab e, nd the final report did not contain
extensiVe information on the ternal evaluation

.)

6. Secondary Outcomes . e

/(' s '
i

,/ The evaluation team has no direct knowledge of secondary
i0pacts, However, the package was used as part of another NSF-
:tonsored- project (Policy Studies ih Education). It is possible -,

atthe package influenced some of the educators administering
the film.

I

2
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7. -Materials and Dissemination

44** The instrument developed as an evaluation tool is the Moch
Student Opinion Questionnaire. The final report states that "Both
test-retest and even Odd reliability coefficients were generated.
Both concurrent and predictiye validity wecp generated." (p.4)
However, none of these data are reported. NIle the questionnaire
has the advantage of being short, the correct (desired) response to
some of the items is not immediately apparent (e.g., "Universities
generally offer the same proportion of science scholarships to males
and females" and "Science can be just as financially rewarding for
women as it is for men").

The multimedia package contains three cassettes, a written
interview from each of the women, and from four to six slides on
each,woman. The written materials portray very, bright women, some
of their life experiences and some about the work they do. The
tapes are of average quality* but the 0.ides are very clear.

Thedistribution is being handled'by the National Science
Teachers Association and the American Association of Physics Teachers.

Descriptions of the material have been published in the
Announcer (December 1974) and Science News (March 15, 1975), and
a pape± was given at American Physics Association, in January 1975.

8. Progtam Cost
1/4

a

tWenty'packets were produced under the'grant. Judging
from the proposal budget, more-than half of the original cost was'
for labor and travel, wish the remainder for equipment. ,The exact
price of distribution for the packet has not been determined. lt
seems likely that the cost will be approximately $20 to $30. Based
on a one time only showing in an average classroom, the cost per
student for reuse would be about'$1.00.

9. Conclusions -and Recommendations

1. The project exceeded its contractual agreements (six
interviews rather than five) in the allotted time period.
The packet is transportable, convenient, inexpensive and

*The evalUation team played the cassettes good audio equip-
ment and still had some difficulty understanding all of the interviews.
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of good technical quality (although the cassette,
requires p good quality deck for reproduction).

2. The effectiveness of the package in changing attitudes
cannot be assessed from the d1csign of the internal
evaluation and the data anal sis.

3. The packet would appear to be easily combined with

145
any other program, and applicable-to a wide range
of age groups from junior high to reentry groups.

4. Dissemination activities have been conscientiously
conducted, although the current status of the copy-
right is not known by the evaluation team.

23
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D. "Preparation of Ancillary`Materials for, and Formative
Evaluation of, a Film on Women in Engineering"

Massachusetts Institute'Of Technology'
Cambridge, Massachusetts 0213

Project Director:' John'T. Fifth, Center for Advanced
.Engineering Study

Project Amount: $35,919
Educational Level: Secondary and College

1. Proposed Project

27

The Center for Advanced Engineering Study at MIT has completed
the first Version of a film ("Women in:Engineering"), which is designed
to motivate young women in high school and the early years of college
to consider careers in engineering. Produced in cinema verite style, -

it presents engineering students and professional women engineers in
school, at work, and at home. Showing these women in discussion
groups, in the classroom, and on the jOb,,it was hoped, would pro-
vide an understanding of engineering; dispel some of the myths and
stereotypes surrounding engineering, and provide female role models.
NSF funds were to be used for the preparation of guides for students
and educators, for a formative evaluation of ,the effectiveness of
the film and the ancillary materials, and for modifications' of the
materials based on the findings ofthe evaluation.

/- An important component of the-Work was to be a two-stage
evaluation of the proposed mate4als. Two major purposes of the-
evaluation work were to be: 4;to provide feedback to.the film-
makers and writers that will faill,tate and strengthen the develop-
ment of the proposed materials; and (2) to document the effectiveness
of the materials when used in a variety of settings.

A number of questions have been posed to serve as a framework
for the evaluation study:

1. To what extent does participation in'the proposed pioject
broaden students' understanding of the field of
engineering-in terms of its funttion in society and
the range of career oppbrtunities?

2. What impact does the film, the ancillary materials,
and related classroom discussions have on students'
attitudes and concerns both toward engineering as a
career and toward the role of professional women
engineers, in Particular?

3. Do students develop a clearer understanding of,thed'
the skills and interests needed to enter the field?



-28

4. Are students bettew4ale to analyze their own abilities.
and interests in relation to pursuing a career ii
enginePering as a result of having participated in this
program? Do they demonstrate a clearer understanding
of how they might pursue their interests in this field?

To address these questions, MIT planned to employ several com-
plementary clinical and survey techniques to gather relevant,data.
Interviews with students and teachers were to be conducted using a
semi-structured format and open-ended questions. Classrodm observa-
tions were also, planned. Data collected by these methods were to
be used to illuminate quantitative findings gathered by mOns Of
written questionnaires. The questionnaires were to be primarily
multiple (forced) choice in format, although they would also in- .

clude a number of open-ended questions. In the first stage, trial
versions of the film, student leaflet and educator's handbook would
be tested locally in a small sample 4f classrooms (approiimately
five). During this period the evaluation instruments were to'be
developed and pre-tested. A questionnaire was to be administered
to students in each of the classrooms; several students 'in each

.,classroom and their teachers were to be interviewed; and classroom
observations would be made during the viewing and discussion periods.

2. Implemented Project

One goal was added to the evaluation goals. The added goal .

was "what are teachers' and students' evaluation of the materials '

in terms of its strengths and weaknesses?" (p. 3 final report).

Although the exact sample to be used in the evaluation was not
specified in the proposaj, the experimental sample was comprised of
106 students from seven gthools;l6 percent of these were male and
84 percent were female. About 20 perFent were minority persons.
They were in either tenth, eleventh 4r twelfth grades (3.5 percent,
13.2 percent and 62.3 percent respectively); Seven teachers were
also included. The comparison group contained 109 students from
different ools of approximately the same socioeconomic mix; 12
percent of he sample were male and 88 percent were female.

Both groups received the evaluation instrument a single time,
e.g., a pre-post film.exposure comparison was not considered appro-
priate for a short time period.

The evaluation instrument was an opinion questionnaire designed
to assess the students interest in engineering, their understanding of
the field requirements, their images of male and female engineers,
-reactions to women combining career/family roles, and their evaluation
of the materials. In addition, semistructured,interviews were given
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to the entire sample of teachers on an individual basis and a 'sub-
, sample of st1.0ents in small groups. The interviews were designed to

obtain in-depth opinions abut the Infoitation presekted in the film
and booklet, as well as,the material itself.

Recruitment and sampling. The final report on the evaluation
indicate's that*several schools in the area declined to participate
for reasons of conflicts in scheduling, reservations about the
"controversial." nature of the subject, and the single sex orientation
of the film. Nonetheless, the project personnel wd4e able to obtain
an adequate number of subjects across grade level who were predomi-
nantly college bound. The "recruitment" was done by working with
school administrators and teachers rather than contacting the students

3. Obstacles

No obstacles to conducting the evaluation have been reported
other than those relating to obtaining the agreement of the schools
to participate.

4.1 Project Personnel and' Consultants

-Since the "Project" is a media product, the attitudes and per-
sonalities of the project personnel ar,. only important as conveyed in
the material. A more relevant area of concern is the personalities
'of.the people portrayed in the film and booklet. The film has been
recfuested and not yet ireceived. Therefore no judgments about its
role models can be made. In the booklet, Choosing a Career Woman's
Work:. Engineering, intervievs with three of the persons portrayed
are given. Oneis currently at MIT aspa'student, one a middle-aged
woman, and one a younger, woman. The three have different lifestyles
(one single, one a single/parent, one a married/parent), three dif-
ferent stages of professional developments,and three different,types

of engineering. The role models come acreos as very positive about
their lives in the booklet.

5. Primary Outcomes

a. Experimental outcomes (internal0 evaluation). The final
report contains a complete description of the formative and impact
evaluations andjprocedures..'

One of the primary'outcomes was that after seeing the film,
significantly more students were now undecided about engineering as
a career (27.4 percent vs. 10.4 per'dent) and a significantly larger

percentage (51.9 percent vs. 28.3 perdent), said that they were not

A



11?

30

interested in the field. It should be noted that students answered
the questions about how they felt prior to seeing the film at the.
same time.they Ansvered the questions abut how they felt after
seeing the film. The film apparently confirmed-questions concerning
the unsuitability of engineering for them, but made it an interesting
consideration for others.. Interestingly, a larger pfercentf (6.6
vs.,1.9 percent) reported not "thinking abowt" a career after seeing
the-film. The percentage reporting that they had decided to,become
an enginter was identical both before and after the film (.9 percent).

\ The report states that the most inte ive discussions among
students and teachers "related to this dual role and questions. of
how to and whether to juggle a career--any career--with a family and
home life" (p. 12). Young women appear to be more interested in how
careers can fit into their lives, rather than the content of any
particular occupational area. Interestingly, although 81 percent
thought-engineering was appropriate for a Oman, only 55' percent
thought combining a family and a career was a good idea.for a woman.

Another outcome was that significantly more twelfth graders
checked that the film was not related to their interest. This was
,interpreted to meanthat most seniors had already decided what they
would be doing for the next few years. The report 'conclt4fd, then,
that the film was more appropriate for earlier secondary bears.

The outcomes of the comparison between the control and the
experimental group were:

14- 1. Significantly more of the comparison gpodp were
definitely not interested in engineering and more
in the experimental group were undecided. '

2. Significantly fewer of the students in the experimental
group checked that male engineers worked with heavy
Machinery, while more of the experimerital group checked
that male and female engineers were creative.

3. There were no significant differ s in students feelings
as to whether engineering was qpp Opriate for women as a
career, but more students in the experimental group felt
that the problems they encountered might be solved.

4. In open-ended questions the students in the experimental
group listed engineers as needing creativity, problem
solving skills, a114;spiences, while the comparison
group listedworkirig with machines (or their hands) and
general intelligence, and the experimental group appeared
to be'more accurate in lisfingithe necessary preparatory
courses to be an engineer.
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e formative evaluation and interviews suggested several
othef thin . First, the report states that there was considerable
interest in the lifestyle of the career woman. However, the most
interesting part of the film was the content of the engineer's job
and the most frequent criticism was a desire for more factual infor
mation about what engineers do. Suggestions also included shortening
the student booklet.

b. Participant impact survey. Because of problems due to
privacy consideratiopns, the project personnel do not have the names
of many of the project participants. The participant impact survey
will be sent directly to the schools with a reque'st that they distribute
the form. The results will be included in,the fall report.

c. Site visit conclusions. Because the project was a media
proddct, not significantly influenced by personalities of the project
staff, do site visit was made. ,-Although the evaluation team recog
nizes that the personalities of the persons leading. the discussions
(teachers) may influence the pursuant attitudes, it was Ielt that
this influence could not be adequately assessed under the conditions
of the evaluation. 4

O

6. Secondary Outaotes

No secondary impacts are reported. -It is possible that the
existence of the project impacted some of the secondary school
teachers as well as the MIT fact/14y working with it.

7. Materials a Dissemination--

The final report includes a teachers guide, a booklet entitled
Choosing a Career Woman's Work: Engineering and the film entitled 4

Woman's Work: Engineering. The 25 prints of the film have been turned
over to the MIT Educational Councils and is currently listed in the',
1976-77 catalogue. The film has already begun drawing orders. The
film was also transferred to quadraplex videotape for distribution to
television. Requests foe-the film have been made ,by individual public
broadcast stations and it has been reviewed by one educational tele
vision network MIT also is negotiating with Education Development
Center, Inc. which has experience, in distribution to more than 60,000
school systems,to distribute the film and,accompanying program materials.'

8. Program Cost

The budget to the National Science Foundation states that $21,000
was spent to finish the film, about $9,500 for construction of the

3 '
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auxiliary. materOts, $2,000 for the film prints and $3,500 for the'
evaluation. The cost 'to Teuse the film is currently listed in the
MIT catalogue as $245 for purchase,$25 for rental. The.teacherS
manual (16 p.) and the student hindbook (20 p.) would be $25 + $36
copying expenses or about $2 a person to reuse the film package in
an average class -of 35 students.

9.$ Conclusions and Recommendations

'Several conclusions may be made from the available data..

1. The-film and - booklet offered some concrete informatiOn
about the field of engineering, and the requirements for
entry.

r

2. The film an ooklet encourage some awareness of women
in nontraditional careers, e.g., it provided a means
to explore the problems and rewards of women in pro-
fessional jobs.

3. The dissemination activities incorporated in this project
are excellent, and may be used as a model fotlbother pro-
jects, althoughit is simpler to diS'seminate media packages,
as opposed to a more complex program.

/

4. liecognizing the extremely small amount of money allocated
to the internal project evaluation, the evaluation team
feels that development oI a more standardiied measurement
ins ent by NSF would be especially useful.; e.g:, 4
alth the approachof congruent validity useF111n
this study (use of different instruments conceptually
related to arrive ata conclusion) provides a basis'
only for amore geAval interpretation of results,
Further, although the use of the comparison group is
good, the linking of "before I saw the film" and "after**
I saw the firelikely confounded the-results. The report
of the evaluation, however, is detailed and coMplete.

5. The evaluat team would prefer to see a gre,ter number
of males i cluded in the evaluation of such projects, so
the differences could be conclusively analyzed. Specifically,
although males were included in both the experiNifttal and

. 'control groups,,no differences by sex are,reported. °It is
assumed that either 06) no differences were present, (b) the

differences were not analyzed or (c) the number Of males in
ithe sample -was too small to reliably show any difference.

141
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6. The materials are probably Most approulate for 'eleventh
graders and tenth/graders of high 'ability. They can be
easily adapted for a single class period in any subjects

A related to engineering or career educaftion. Since the
impression made on males by the film were not ditcussed,
the film might be most appropriate for career education
classes, rather than science or math glasses.

lb
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J
E. "Increasing Wom n in the Sci9nces Through an Experimental

Mathematics reject"
University of Lissouri, Kansas City (UMKC)

.1 P,ri c pal Inves igator: Dr. 'Carolyn MacDonald
Project Amount: $27,664
Educational Level: College
Project No.:, GY 11326

. Pro osed Pro

Thirty fres men entering UMKC in the fall of 1974 were
to be selected for participation in a project designed to increase
the number of women in the sciences by reinforcing their mathematical
skill's. Students were to be selected for their potential ability to
study successfully in the sciences. Selection would be on the basii,
of nationally standardized test scores. The group was to besdivide
into subgroups of those who expressedan 'interest in science and
those who did not. All 30 students were tc receive a specially de-
signed mathematics course exclusively for women, with individualized
and group counseling, personal assistance and tutoring, lectures,
seminars, and field trips. Comparisons were to be made between the
science-oriented and nonscience-oriented women on measures of aqhieve-
ment and satisfaction. Pre- and post-test measures-of attitude were
proposed. As aomeasure of project effectiveness the performance of
the participants would be compared with students in other introductory

illclasses. The experimental group of 30 was to be Compared with
ill students enrolled in Fundamentals of Marth classes and also with
women only along the lines of academic perfermance, professed interest
in scienc and attitudinal changes during-the course of the year.
As a measure of the effectiveness of the special, course 'content and
format separated from the effectiveness of the teacher, ,a follow-up
study was proposed of students who were enrolled during 1972-73 and
1973-74 in standard sections taught by the instructor for the experi-
mental course.

It was anticipated that the experimental Projec4-WOuld provide
information on which methods are most effective in the %classroom and
counseling situation and, if successful, would serve as a model for
other college projects designed to encourage'able young women to plan
academic programs in science areas.

2. Implemen10 Project '1

The 1project was conducted as planned except for the
cations and charac.teristics of the .subject group, for which certain
proposed measuresc_were not recorded or analyzed. Lost in_the design
was the dichotomiation of science-oriented and nonscience-oriented
attributes, on which both achievement and satisfaction measures were
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to be reported. with '52 percent of the subjects reporting' an interest
in a science major (8 percent physical science, 44 percent biological
sciences) on an initial classroom questionnaire, there appeared to be
every opportunity to capture these data. Other discrepancies centered
on the inclusion of several women students who did not demonstrate
potential ability in the sciences. There were compelling circum-
stantial reasons for allowing these exceptions and in each case the
exceptions biased findings against the experimental hyliothesis, in-
creasing the significance of the results.

a. Identifidation of participants. Thirty-two women students
were enrolled in the first semester of the course. The were identi-
fied in the following manner. During the summer, the project director
and a student assistant tevieved the applications, highoAchool tran-
scripts, and test scores of all'women admitted as freshmen for fall,
1974. Possible participants were selected from those students who
seemed to have potential ability for study in science, but who generally
did not have strong mathematics background§. The program was presented
to diem individually by the student assistant during the't:cademic
adviging s n of the freshmen orientation program. Each was given
a brief itten description of the program. All but one of the stu-
dents wi se schedules premitted enrollment elected to participatt.
Approximately 60 percent of the participants were selected in this
manner. Twenty percent of the students were identified by academic
advisors as advanced standing students who would benefit from'Special
attention and assistance in mathematics. The ,remaining 20 percent
were students who registered for the course due to an error.at regis-
tration. Because their needs and problems were in many ways similar
to the specially identified students, they were allowed to'remain in
the course.

The clgss composition for the first semester was therefore
rather heterogkneous. The largest gr p, slightly over one-half of
the students, were keshmen enterin UMM directly from high school.
The remainder were dividekamong th4 sophomote, junior, alnd senior
classes, and included trans nts as well as women who had
returned to school after, an.absence of'from one to 20 years. Ages-

, ranged from 17 to 39 years, with about half of the students being
or under and one-fifth being over 30. Approximately half of the

962 ents ixpressed an interest in a science major.

b. The course. The course was specially developed for the
project, but was offered as an experimental section of the existing
introductory two-semester mathematics course, Fundamentals of Mathe-
matics 11d-120. The first semester is the equivalent of college
algebra and the second semester is the equivalent of trigonometry
and analytic geometriy. The touicse content Of the experimental and
regular. classes are similar, but with different emphases. The ex-
perimental course emphasizes basic skills and applications, while
the regular course emphasizes theory and structure.
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Several important differences between the first semester of
the experimental section and the other sections are summarized below.

1. There were different instructors.

2. The experimental section consisted of 32 women students.
The other sectionsaveraged about twice that size.and
consisted of approlatately one half men.

3. The course content was similar, but with different emphases.
The experimental course emphasized basic skills and ap-
plications.

4. The experimental section had a daily grogp tutoring session,
opA only to members of the class. The other sections used
tutoring sessions open to all students enrolled in the
various sections.

5. The experimental section had occasional counseling sessions
and guest lectures, which were not available to the other
sections.

6. The student in the experimental section were specially
selected and`were aware that they had'been invited to
participate in a special program whose goals were to help ,

women students acquire basic skills in mathematics and
to open their career options.

The course was team-tau0eby Dr. MacDonald, the project direc-
tor, and Ms. Barbara Currier, a doctoral student in mathematics. -Both
instructors attended the daily class sessions, alternating instruction
in three-week blocks. The regular class meetings were pieceded by an
optional one-hour group- tutoring ession staffed by an undergraduate
student. The instructors often helped at this tutoring session and
were also available to students who needed individual assistance and
encouragement. There were occasional counseling sessions and guest
lectures. The class had 15-minute open: book quizzes weekly and
regular one-hour exahlq every three weeks.-

There were four class periods devoted entirely to supple-
mental activities paring the fall semester and one class period during
spring. These sessions consisted of talks from visiting women who
discussed subjects'relating to mathematics, counseling and ad nis-
trative services, and career choices. The class also visited he
UMKC computer center.

c. Special environment/materials. No special facilities
,were required for the delivery of the experithental mathematics course.
Noon hour help sessions were held in a roomy laboratory adjaCent to
the regular classroom. The laboratory was furnished with tables that
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- seat four to six students. The sessions took on both social and
aspdemic aspects with some of the students bring' g their lunches
aria eating and visiting together as well at studyin thematics.
The instructors shared an office across the hall from the tutoring"
roam., An undergraduate mathematicmpajor tutored daily and one or
other of the instructors was availlBle to give additional.assistance.
A special text was usedvfor the experimental group that is more prac-
tical and problem-oriented than was the existing text..e_

3. Obstacles to Implementation

There were no major 6bstacles to the implementati3h of the
plan. Some of the proposed project principals and consultants did
not perform on the project, and ,some of"the proposed measures were
lost. However, nothing detrimental to the active conAct of t
project was discovered.

dr

Neither the Mathematics Department nor the UMKC institution
has been especially cooperative, but neither did they impede the
project. The'project director was not permitted, however, to'gather
longitudinal (sequential) course data from student record, files, in-
formation that could have been secured within privacy restruction
regulations.

4. Project Personnel
-

.

The project director, Dr. Carolyn MacDonald, is an, assista4t-
professor of mathematics and physical sciences. Dr. MacDonald has
a B.A. and M.A. in mathematics, an M.A. in physicS, az.a Ph.D. in
Chemistry from Brown University. Her teaching experience at UMKC has
been in both mathematics and physical science, in which she teaches
an extensiv9/survey course. She taught the existing Fundamentals of
Math Course for two years priOr to the experimental semester. Dr.
MacDonald's husband also teaches at UMKC and'their two-young children

v. often visited their parents at school. Dr. MacDonald's students thus
had an opportunity to see her occasionally'in_her faripy role.

Other proposed project personnel were not intimately coverned
with the project. The teaching assistant position was filled b9P,Ms.
Barbara 'Currier (now Dr. Currier) who was completing her doctoral
studies atothe time. Although Dr. MacDonald had7much. more classroom
experience, both instructors were competent to teach the experimental
class from the viewpoints of both content/substiace and sensitivity to
the special problems of many Women.cc The instructors complemented each
other well. Mg! Currier ,is ydlg, newly married, somewt more re-
se0ed than Dr. MacDonald but equally attractive personally.

410*Jc

f
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5. Primary Outcomes

a. Experimental outcomes.

Math Grades - -Math grades were significantly higher for women
in the experimental class than for either women or men in the control
°(standard) classes. However, the distribution of grades was inter-
esting: 53 percent of the women in the experimental group received
A, as did 25 percent of the nonparticipants (28 percent women, 21 per-
cent men). However, slightly more women in the experitental group
received D's.

Exp. Women Control (Wotan) Control (fen) Total
N=32 N=342 N=345 N=687

A . 53.1 28.4 ,, 2o,p 24.6
B 25.0 19.0 / 15.7 17.3
C 6.3 12.0 17.1 14.6

vD 9.4 8.5 6.1 7.3
F 3.1 7.0 . 9.0 8.0
W 3:1 22.2 26.7 24.5
I

,-

1.5 3.8 2.6
rj

Percent Distribution of Grades

It is allso interesting to note that university wide slightly
more women than men (375 to 345) signed up for the math class, the
women's grades in general were slightly higher ,than the men's and'
there were fewe;,wamen withdrawals.

Complicating the analysis is the lack of backgrou9d data on
participants and Eontrol groups relating to their high school GPA's
and standardized test scores. Over 50 percent. of the woman partici-
pants anticipated careers in science, whereas only 34 percent of the
nonparticipants intended to major in science-related areas. Addition-
ally, the experiment included the simultaneous manipulation of several

`variables including all female classes, smaller Classes, team teaching
and Content changes so that it is difficult to select which of these
contributed.most 0 the apparent success of the project. Further,
different tests were used to assess student grades. This problem was
somewhat ameliorated by the project director's cent and current
experience with students in standard math selects ns. Spring quarter
grade comparisons also show stronger grades for he experimental
class as well as higher grades in general for females.

Subsequent Courses--Compared 1972 and 1973 control group
data, significantly more participant women chose a subsequent math
course than did others. Even more impressive are the-figures when
comparing women control group members. Unfortunately the 1974 data
were not available for this comparison with a more recent student
cohort. -
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Exp. (Fall 1974) Fall 1973 Fall 1973
Women Men Total Women Men Total

37,5 12.1 33.3 24.4 2.6 24.0 10.9

Attitudes-- Questionnaires relating to student attitude and
background were distributed during the first month of the class.
During the last week of the fgll semester a second questiAnaire
asking for attitudes and assessments of the course was distributed;

_Ago attempt was made to relate individual before-after responses or to
relate baseline attributes to either'attitudes or achievement. Stu-
dents in the control groups also completed the questionnaires. In
the experimental section, only one-fifth as many students reported
spending only zero to three hours of study outside of class, while
four times as many students reported spending 12 hours or more. Almost
twice as many students in the experimental section expected their course
grade to be much better than most of their previous math grades and
reported that their understanding of mathematics was much better and
their interest in mathematics was much higher than before'they enrolled
in Math 110. Three times as many students in the experimental section
said that they would recommend that friends take Math 110. Almost
half again as many students plan to continue with a second semester
of mathematics. In the experimental section 72.0 percent in contrast
with only 8.5 percent of the other students felt that the teltbook
was mall better than most textbooks. Although almost all students
were generally well-satisfied with their instructors, the ratings
were higher in the experimental group, with 84.0 percent giving
the instructor an overall rating of excellent and 12.0 percent good,
while its the regular sections the composite ratings.of all the other
instructors were 47.7 percent excellent and 40.1 percent good. No
questionnaires were administered during the second semester of the
project.

Career Plans (College Major)--The experiment did not provide
for collecting relative information on career choices of participants
and nonparticipants. On an informal basis the project director had
information and reported on three special cases of students either
electing scientific careers as a result of their exposure or opting
for a more aspiring position within a profsSion.

1

b. Participant impact survey. A total of 37 impact question-
naires ere sent to participants of the University of Missouri's ex-
perime tal p ogram., Eighteen (49 percent) were returned completed.

.

0 h 18 participants returning the impact questionnaire,
13 (72 percent) were taking a math or science course; two participants
(11 percent) were taking the. course as a result of the program, while
the other 11 participants (61 percent) indicated they would have taken
the course whether 'hey had participated in the program or not.

\
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,Eleven of the 18 respondents (61 percent) indicated they had
chosen a career in math or science. Four of these 11 respondents
(36 percent) statin they had chosen a math or 'Science career in-
dicated their careetk,choice was a result of the program; while the
remainipg seven would have chosen such a career with or without their
experignce in the experimental program.

Of the 18 respondents, 14 (73 percent) experienced no change .

in career plans. as a result of the program, however, four (22 percent)
of the participants changed their caree p ifans in favor of math or
science as a result of the project.

AK
The positive aspects of the program according to the partici-

pants were-the small class size, individual attention and personal
atmosphere (39 percent); a new understanding and confidence in her
abilities in math (39 percent);, the instiuction and textbooks (39
percent); and the informationYencouragement and support in nontra-
ditional career fields (33 percent). Among the less frequent comments
were "I did not feel I had to compete with males," "First and foremost

/ --Dr. MacDonald and her 'can do' attitude," and "The best and most
unique course I ever had."

Responses on the less influential aspects of the program in-
cluded comments that it was-not a realistid situation with only fe-
males in the class (17 percent); the program did not have a good text
(11 percent); the class should have been more similar in their math
backgrounds--course moved too fast or too slow (11 percent); and the
most frequently cited was "none" (33 percent). Among other comments
were "Pi. lot of work and class everyday, but it was worth the time and
effort," and "As a history major I resented having to take math. I
just took the GRE and could do little of the math section which.proved
what I thought--I got a 4B' in this math class, but did not learn
anything that I retained--or that will berof Use'to me in my career."

4. Site visit. The University of Missouri at Kansas City is
the site of a private university that had been unsuccessful and was
recently taken over by the UniVersity of Missouri in order to serve
the high population of students seeking state supported higher educa-
tion in the urban area. The school is predominantly attended by local
city studentsand is attempting to hold to high academic standards in.

1111 area where many students from the local school system are not
especially well prepared for university study. For example, Missouri
does not require any high school mathematics as a prerequisite for
graduation. The UMKC does not therefore require mathematics pre-
requisites for entry but it is not possible to graduate from UMKC
without either a foreign language (in which many of their students
have no interest) or college level mathematics. The mathematics
department does noe seem especially interested however in offering
the remedial math cokiirses necessary for students to qualify for
college level mathematics study. This is apparently a transition
period for the University during which time it has to come to terms
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with faculty needs to teach advanced classes and student deeds to
compensate for their pre - college, deficiencies.

At the time of the site vi4it in fall of 1975, both semesters
of the experimental mathematics section had been completed, and the
final report for the project was in preparation. We were fortunate,
therefore, to be able to meet with the project director, her teaching
assistInt (wha had a principal role in implementing project goals)
and one of the two undergraduate mathematics students who tutored
the participants. The evaluators also met and interviewed ten of
theyomen who had been in one or both semesters of the course.
Meetings were held in the laboratory room where students came for
the tutoring sessions and, in Dr. Maponales office% The meetings
were with single students and with two or three ata time. Dr.

MacDonald and Ms. Currier were present only,for the introductions.

The women (who came to the 'Session) were uniformly positive
about the program and about the instructors, some almost to an extreme.
Women who had been out of school for a while were the most enthusi-
astic about the program. When the evaluation team tried to probe the
reasons for,their positive attitudes in oideeto discriminate between
the goals of self-confidence and improved mathematical learning, It
became clear that in spite of the moral support, encouragement, and
pleasant social aspects of the informal supportive all-female classes,
students felt that4the most direct benefits were increased learning
in mathematics'with about equal emphasis on concepts and skills.
They seemed to feel that the supportive nature of the class was a
mechanism for them to acquire those concepts and skills, but their
satisfaction appeared to be with their performance in an area in
which they had had little or no success'in the past.

The evaluators met and spoke with the head of the Mathe-
matics Department to determine the impact of therKF-funded project
on the institution. Reactions of the department toward the accom-
plishments of the experimental sections varied from apathetic to .

hostile, although it was acknowledged that the text used in the
class will become standard and that "apparently" the participants
did qnite well and m went on into calculus_than would have been
expectedto wi t the program. Even though participants covered
more material than did the standard sections, the department viewed
the class as "remedial" and was riot supportive of continuing the
program..-

0

6. Secondary Outcomes

As reported above, no institutional impacts from project ac-
complishments are anticipated at the department level, at least to
the Ihort term. A request from the project director to apply for
outside funds to teach a Special class for older students was denied.
It is possible, however, for delayeelmpacts tb occur as the insti-
tution gets more pressure to become responsive to dtudgnt heeds.
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The ten students interviewed were questioned as to parent-
peer-sibling attitudes toward women in mathematics and women in
science. Theonly impacts reported were from the four women in the..
group who were mothers of children old enough to comprehend the situ-
ation. They reported that their experience was somewhat inspirational
to their daughters and educational, for their sons. One woman spoke of
helping her "chauvinist" teenage son with his trigonometry homework
as one of the rewards of ehe project.

7. Materials and Dissemination

A.standard text was used in both courses. The text, however,
was new to the institution and is likely to be used in all sections.

The project was discussed at several mathematics meetings:
Ms. Currier spoke at the annual meeting of the Missouri Section of
the Mathematical Association of America. Dr. MacDonald appealed on
a panel at the Association for Women in Mathematics national meeting
and spoke at the Tulsa meeting of the National Council of Teachers
of Mathematics. During the winter she discussed the project at a
symposium oh Women and Mathematics at the national meeting of the
American Association for the Advancement of Science.

There were several newspaper articles written about the course
and Dr. MacDonald in the UMKC newspaper and the Kansas "City newspaper.
Dr. MacDonald was the guest on a local television show and radio
show, where she discussed women and mathematics and employment patterns
of women. She also was guest lecturer at a workshop at the University
of Southern Missi.hippi and appeared there as a guest on.a television
show. An article of Ms magazine on problems often encountered by
women in the study of mathematics references Dr. MacDonald's work.
Her'frequent appearances in math colloquium,have also given widespread
publicity to the NSF project.

Ms. Currier is now a mathematics instructor at Rockhurst
College. Her involvement in the project was considered as a strong
positive factor in their selection of her over other candidates.

8. Project Cost

The project was funded for $27,664. Funds were to cover
instructors, tutors, supplemental materials, travel, and honoraria
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for guest lectures. With a total of 54 students (32 students fall
semester, 22'students spring semester) the cost per participant was
$512.30. This figure includes administrative expenses; and cost of
-preparation, as well as implementation costs. Deducting the $8,830
budget item for indirect costs, the cost per participant calculates
to $348.78. The estimated cost to replicate at the same
on a nanoverheaded basis would be approximately $250 per par cipant.
This figure does not include questionnaire and achievement score
analysis. The cost to modify, replicate, and analyze at another t
institution would probably be close to the $350 per participant cost
computed for TJNKC.

9.' Conclusions and Recommendations

.1. There were several factors that were'simultaneously ma-
nipulated with the experimental group that complicate
the analysis of the contribution of any one of these
factors. The course was team taught to all women, used
a special text/ provided tutoring sessions, had a smaller
enrollment, and finally different examinations (content
And format) than the control groups. The only valid
measure o report is the percentage of women who elected
additions math classes ankyent on into calculus. Un-
fortunate comparative information is not complete on
this measu e and the institution wouldnot release grades
in calculu

From informal mechanisms it can be reported that
the percentage. of women choosing subsequent math courses

, was higher than the control group, and compared to-pre-
, vious years was significantly higher than either men or

women in standard sections.

2. The success, of the class can be reported in terms of. the
attitudes of participants towardqbthemselves and. towards
mathematics and science. A total of 61percent of,the
postcard respondents indicated they were still planning
On anareer in science (approximately one-half the class
had started withthat goal). Considering normal science
attrition rates, that percentage is impressive. Seventy-
two percent of the respondents translated career goals
into behavioral measures (additional classes). However,
no baseline data for comparing control and experimental
group on aptitudes and skills.as measured by grade point
averages or standardized tests were reported.

. .

The comparison of the impact of the course on
9ience-oriented and nonscience-ioriented women went
unreported, and aggregate reports on percentages did
not permit the examination of this phenomenon.
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The general enthusiasm and acceptance of participaRts,
tutors, and instructors indicates t at the program
had positive impact on, them personal

3. High on the list of,attributes favored y the partici-
pants was the all-female environment_(pa ticularly for
the older woman) and the supportive natu of the en-
vironment a pernij.tted by the small pupil teacher
ratio. The roject can be rated as successfulin spite
of the paucity of valid statistical data.

It is difficult to sort out the most effective
elements. Obvibusly some of the factors that contributed
to participant satisfaction cannot be used routinely in
math classes: It would be impractical to have all
classes of men or women students only and few schools
can afford to cut normal class size in half and at the
same time assign two instructors and a, tutor to each
class. However, the supportive, can-do, atmosphere
can be replicsated on an extensive basis at no cost to
the institutions. Until that time the lower teacher
to student ratio and the special emphasis on helping
women to reach their ow levels of_competence through
elective all-female classes appears to be a helpful
situation.

ID
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F. "New Opportunities for Women Chemists: Recovering Lost Skills"
Rosemont College, Rosemont, Pennsylvania
Project Dirdctor: Suzanne P. Varimbi
Project Amount: $34,043 (2 years)
Educational Level: Post-Baccalaureate

1. Proposed Project

The purpose of the proposed project was to (a) identify,
locate, and invite the participation of women college graduates of
the yers between 1959 and 1968 whose majstbject Was chemistry
but who had not worked as chemists since their graduation and would
consider full-time employment if their knowledge and skills could to
brought up to date; (b) offer a year of intensive contemporvy
laboratory work, supplemented by adequate review and updating in
chemical principles in a lecture and seminar setting; (c) provide a
working internship in an individual laboratory; and d) offer career /
guidance and placement with suitable employers upon successful com-
pletion of the trining.

The project was to be evaluated in termsof (a) the;partici-
pant's satisfaction with the training program, (b) the success of
the program in placing participants with chemical industries, .and
(c) the satisfaction of employers with the participant's training as
demonstrated by her:performance after a period of employment. The
project was funded by NSF for $34,043 with approximately $11,000
additional of matching funds, $7,400 of which came from industry in
the form of consultant services and visting lecturers.

2. Implemented project

The program was c rried out as originally proposed, and
consisted o self-paced re iew of basic concepts plus one Unit
conrse at the advanced undergraduate level plus a weekly seminar.
The seminar included lecture's by industrial personnel and discussiens
with Rosemont faculty concerning the review of basic concepts. Sothe
general information regarding job opportunities and emploqaT. expecta-
tions was provided in the seminar. These were'followed by special
lectures on substantive work-relatdd-activitiet by the industrial
speakers plus two site visits to nearby industrial laboratories.
Participants were recruited via news. releases, paid advertisements
in local newspapers, posters that were displaye4 innearby shopping
centers and by spot Afdio announcements. Tuition costs were borne
by the Students. It nad been anticipated that some of the area
companies offer financial assistance in the form of scholarships
to the students, but the companies elected to make their assistance
available in other forms, e.g., consultants, internships. The other
deviation was a procedu ;al change. The six-week paid internship

4
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program scheduled to begin mid -,ear was rescheduled for the summer
months at e t of the participants who fell (1) it would be
more,,ponven eft for hem at that time and (2) they would -f eel better
prepOted after a full year in the program.
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3. Obstacles to Implementation

The only problems facing the project director regarding
implementation of the program was the difficulty encQuntered in
'recruiting -the women already identified to be likelly candidates for
the prograM. Of the women identified (in terms of their education
and articulatedinterest) only 12 started th4kprogram during its
two years, and 11 completed the course. Project directors seemed
to think tuition costs wep.e the primary reason for the low participa-
tion rate, and began making vigorous effoirtSto get additional fund-
ing for tuition scholarships from foundations and from industry.

4. Project Personnel

Project personnel were as proposed. D. Varimbi, the pro-
ject director, joined the Rosemont College faculty in 1965 and has
been in charge of the advanced laboratory programsin chemistry for .

the last three years. She is academic advisor for the junior and
.senior chemistry majors. She is also a,young homemaker and mother

and is approximately, the same age as many of her returning students.
The chairperson of the ChemIstry Department is' Sister Mary Leo Bryan
(Ph.D.) who has been at R9semont for nearly 20 years, the last six
as department chairwoman.-) She has a history of pursuing and receiving
grants for innovative chemistry teaching and appears to provide a
very well-balanced mixture of humane and concerned cleric with an
'accomplished and savvy professional approach. Other participants
were male and female faculty memgers who taught upper division under-
gradda6 classes and have a history of intbrest'in the returning
studen and in women students in general. The consultants were
selected by the participating companies and iniluded people with the
pormA,variety of attitudes toward the project and toward women in science.

5. Primary Outcomes

a. Experimental outcomes. Complete da a front the project
are'not yet,available for analysis. However, th Interim Report of
bhe project director provides a discusSion'Of two of the three pro-

Aect goals: participant satisfaction and employer satisfaction.

In order to evaluate the participants' satisfaction,-a
questiAnaire was given to each of the'four 'ummen at the completion
of tier program.at the end of the first year. The purpose war to find
out whether they felt the program was an effective means of increas-
ing their skills and knowledge,.and'also to elicit Suggestions for
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_modifying the program in the future. All the repliea to date show

ip
genuine Satisfaction with the opportunities providegr. ;.They also
offer some practical and constructive suggestions, providing
more organic chemistyy review in preparktion for biochemistry
lectures.

The six-week, paid internship period proved to be.highly
successful. It is seen as an even more necessary part of the prograi
now than at project inception. Not only does the internship acquaint
the participating companies with the capabilities ofthe participant,_ /-
but, more importantly, it provides the women with a sense of confi-
dence they can acquire in no other way. ..-The internship Supervisors
were asked to return a questionnaire. Thv. all reported that he
women were adequately trained and well letivated. As expected, there
were some differences in performance, 'b .in no case was performance
reported as less than adequate. In several instances the supervisors
pointed out the above-average willingness of the women to assume
responsibility and ability to work independently.

An additional measure of employer satisfaction is the high
retention rate of companies supporting the program. In addition to
first year support, local companies which might employ chemists were
sent lettars describing the Rosemont program, asking them to consider
the women for employment, and also inviting them to join as cooperating
companies. As a result, for the coming year, three additional com-
panies have agreed to provide seminar speakers and internships, and
several others have offered to provide tours of their facilities and
speakers. These new offers are all the more significant`and en-
couraging, since at this time most companies are reluctant to commit'
themselves to offering more than pne. internship.

. b. Participant imoact'surVey. Impact Auestionnaires_were
sent to 11 participants of RosemOnils experinien4tal Program; eight
(73 percent), completed questionvires 'returned.

Because of the unique nature he Aose nt program in re-
lation to.the other experimental prOgr sing examined, the first
three questions of the impact form did not result irra great deal
useful information for the purposes bf evaluation) This program was
designed for women Who had already earned a.bachelor's degree in
chemistry, thus these questions are not ve y,relevant to.Rosemont's
program participants. The answers to th4S q tions did indicate,

) however, that all of the progFam particip e urning questionnaires
were planning to enter or reenter'Career inoVienceand that tfao
(25 percent) were planning different care rs as,a0"resulF of the peoz-
gram.

Seven of the eight (88 percent) re and ng participant4,cited
their opportunity to update*Old knoWledge and learning new developments

-
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in their field among the positive aspects of the experimental pro-
ject. Also cited as positive aspects of the project were the en--
couragement and confidence to reenter a career (63 percent) and the
internship arranged by the college, which also gave them additional
confidence intheir abilities (38 percent).

The comments received on the less influential aspects of
the program were quite varied; they included "Lack of practical help
in job-hunting; lack of knowledge of )employment problems on the part
of instructors;" "Work was optional and not required, therefore
various amounts accomplished;". "More emphasis on organic chemistry--
theory and aspects;" "All women in the program were not on the same
level.in background academically,Amaking .progress slower;" and "All
aspects of the program were important, but the Industrial Seminar
was the least--but still very helpful." SP

c. Site visit. The evaluation team visited Rosemont College,
a small, primarily residential, women's college of approximately\ 600
students, during the fall of 1975. The Chemistry Department is small
with a staff of three to three and one-half full-time equivalent pro-
fessors. When the brochure-announcement of the NRF program was
received, the department was already trying to interest local in-
dustry in a project ery similar to the one conducted.

After a brief\4iscussion of the purpose of the visit and the
. scheduling of the day's activities, the evaluation team was invited

to sit in on an early morning student seminar. An analytic chemist
from one of the participating industries was lecturing to the seven-
member class on the organization and typical work problems of a
petroleum company. The speaker (male) referred to chemists in
general as "he" and "'him" which was noted immediately by smiles ane
turned heads by all seven students. oihe women seemed interested in
the technical portion of the presentation and three or four stayed
after class to ask questions.

Following the class session the evaluation team met and
interviewed a female research biochemist who had been with one of
the participating companies for over 30 years, had only a B.A. degree,
and considered her tenure and position with the company to be a sig-
nificant achievement, for a woman. The company for which she worked

!!

\took on two interns during-the first year and hir one of these
afterwards on a part-time permanent basis. The P ladelphia job
market, at the time'tf the visit, was very poor with an 11 percent
unemployment rate and the oil industry, a prime employer of chemistry
graduates in the region, was doing little1hiring. In addition to
taking interns and assigning a.lialsOn to the project (one-half of
the biochemist's time was donated to tir project), the company 'also.
put on several seminars for the students. A certain'amount of propa-
gandizing occurred in the'seminars as well-as in the interviews; how-
ever, the students (and the evaluators) were sufficiently sophisticated

o .
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to understand what was happening. The internships and seminars, in
general, were consft1ered to be an opportunity for'a certain amount of
public relations. They were said to "convert ecologists and socialists
to the petroleum c,7mpany's point of viewid to change the, image of the
company to that of one participating in the common good." When asked,
about the relative importance of the project as it contributes to
both self confidence an technical skills, the consultant replied
that they were equally luable, with the classroom wqrk contributidg
primarily to skills and knowledge needed to work effectively with new
processes and new equipment, and the internship provided the confidence
the.women need to perform effectively in a job. This view was
generally accepted by the students and instrtkctors as well.

The evaluators the met with four graduates of the program
who made the trip to Rosem nt expressly for the interview. Each
had a sliihtly different ason .for being in the program T073\ needs
running from economic to emotional; however, they all exprdssed
satisfaction with every aspect of the program except for the un-
certainty of job placement. The two days a week class schedule was
appreciated by the women as something they could handle while the
famill-became acclimated to a working mother. They knew they needed
the additional training and the special circumstances of a supportive
program to risk the commitment. The internship, paying $5.00 an
hour, was important for offsetting tuition costs. supervisors and

\Ny co-workers were said to be very helpful. Two were still completing
internships and were concerned about'being able to find jobs.. One
factor that appeared to be misping in the program was more help in

' the area of job readiness as ieflected in more personal areas:
provisions for child care, knowledge of how,to present one's self
for

4 ployment, understanding employer needs, etc. However, as one
wo xpressed it when asked what she intended to do when her intern-
ship expired,""Iill look fora job as quickly as I 'canknowing I can
be productive and valuable to industri and to myself." All four
_women spoke of a colleague in the program who was now workingrat
Temple'University Hospital succesejully,mnaging al:laboratory there.
Almost as an aside, one added, "Her husband is a physician at Temple
and arranged for her interview."

The last interview of the day was'with a young male visiting.
professor (from Villanova, with whom Rbsemrit has ?dose ties) who
was teaching' an dergrad ate class which included seven'women from
the program. He said his hec undergraduates were much more well
prepared for his course th the program women and hefsaw a definite
difference in ability; however, the participating students worked
hard and were expected to do well. In his opinion they would be
."devattatee if thrown into an upper division chemistry class at a
university without each other and the special help they received.

r-
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6. Secondary Outcomes

There was no discernable impact on the institution, already
committed to the education of young women, except as the program
strengthened the Chemistry Department. The additional few students
enrolled enabled the department to have one additional faculty
member who brought specialized knowledge to the department for the
benefit of all. The program was said to also be beneficial to the
undergraduates in the epartment for this reason, and also to other
students wh took soy pride in the efforts of the returning women.
The existence o program Also sparked the enthusiasm and interesf
of the entire department faculty which in turn affected all students.
Families of the women,.;nterviewed reacted in different ways with
attitudes ranging from support and pride to modest resentment. The
emploYers, supervisors, and co-workers of the interns were said to
be impresse'd by the cimpetence, motivation and ability of the women

sts. The increasedrsense of worth the women expressed about
th-uelves is almost certain to have additional effects unless the
employment picture is so grim that disillusionment' sets in to replace
the glow of achievement.
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7. Materials and Dissemination

No special materials were prepared for this project. A self-
paced programmed text, already in use at Rosemont was effective in
the introductory portion of the course. As far as we know the program
has not yet been publicized to other institutions except through NSF
and DRI channels.

8. Project Costs

The total cost of the program was almost $50,000 for the
three-year period, including the cost of eight scholaishipsfor which
Rosemont hopes to be able to secure matching funds. The NSF share
was $3135058, making the cost (assuming 12 completions) $3,200 per
participant, a rather extensive program. However, students are ex-
pected to pay tuition and when their tuition is computed as income,
the costs are just about offset. Administration costs would be high
if the additional counseling and tutoring time and internal evaluation
time were all calculated. Getting industrial support, advertising. the
program and providing job-counseling and job placement services would
probably cost'in the neighborhood of S800 per participant; even with
an increase in the number of students.

9. Conclusions andRecommendations

1. Updating technical skills for science graduates who
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have been out of school for a number of years is essentiar
for even themost entry level positions.

2. The all-women classesw4th groups of maturelwomen together
are important for this age group.

3. The two day a week scheduling is helpful in attracting
students and bridging the period between home and wayck.

4. The seminirs were more important when conducted 'a 1p
sessions than as information sessions as they were originally
intended.

5. The internships were invariable because of the experienir-
and the income they provided.

6. The women needed more assistance in complementary aspects
of job preparation. Perhaps *Selection of under-employed
women .(working in saleS or off16es) instead of all un-
employed women, as participants would have increased'the

c7program's success. . )
,Y

7.- Project'data collection was unsystematic and a great deal
of the information was anecdotal and from memory. No
provision'for follow-up of long-term effects was apparent.
Special forms for data keeping purposes supplied to the
project directors would 'nave helpful for pre-, during,
and post-intervention data.

8. Funding this type
f
of project in an area wherethe unem-

ploxment rate is high and are laying
off torkers can 'esult in dual pro ms of (1) disap-
pointment,to candidates and (2) backlash among other
workers. A job market analysis should probably precede
the initiation of projects where there is expectation
for immediate employment.

ea
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G. "Recruiting Women to Engineering Careers"
University of Oklahoma, lorman, OklOoma 73069
Project Amounts $10,912*
Project Director: R. Leon Leonard, School of Aerospace,

Mechanical, and Nuclear Engineering
Educational Level: Secondary School

1. Proposed Project

The project was proposed to test the hypothesis that even
brief (one-week long) experience at engineering school for high school
women would provide more information and stimulate more interest in
an engineering career than a more traditional deluge mailing. The
residential seven-day program was designed to present 50 young high

t school women with an understanding of what they might do as practicing
engineers and as engineering students. The-program planned to include
presentations by practicing women engineers, discussions, tours, and
experimental demonstrations by the various academic departments of
the College of Engineering, as well as participation in a "hands-on"
engineering project. There was no cost to the participants other than
a $15 application fee and the expense of transportation to and from
Norman.

The participAts were to be selected from those who had
completed at least their sophomore year in high school and who had

bdiverse geographical and socioeconomic backgrounds (in order to both
attract a cross se on of Women into engineering and tql test the
generalizabili of the results of the planned intervention). Media
publidity an a follow-up program were expected to aid in spreading. 1-

the influen of the program. The accompanying recruiting effort '

. was expected to serve as a focus of interest for the women currently
enrolled in engineering at the University. By serving in the
recruitment and follow-up, and as project leaders during the resi-
dent al program self, it was theorized .that their own interest

)
and

tnthusiasm would be strengthened. No methods for evaluating
the extent te which this reinfordement occurred were proposed.,

fib

- Evaluation measures were proposed for-the participants and
'

4

for a control group composed of girls who applied for but did not
attend the program. Questionnaires were to be used to estimate the %,

impact of the program on career choices as well as on attitudes
toward and knowledge about engineering. The evaluation was also
expected to measure the attitudes and knowledge of teachers and
parents.

*Plus matchedieunds from Shell Oil, Company.

JJ
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Implemented Project

During the week of June 2 through June 7, 1974, the College
of Engineering conducted a residential orientation program for 41
high school women to introduce them to engineering as a possible
career choice. The project was divided into phases: Phase I --
recruitment; "Phase II--the one-week program; and Phase III--the
evaluation and'folow-up study. Phase II of the project, the actual
week long program, was conducted as proposed and consisted of four
kinds of activities'? The percentage of time in each activity is as
follows:

j
speakers 16%
tours.and experiments 20
engineering projects 24
univerg113Nexptrience 29
miteellaneous 11

o
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The tours and experiments were snort duration visits (one hour
each) to engineering facilities and laboratories on campus and in the
community. Their purpose was to acquaint the participants with the
hardware and facilities required to carry out engineering tasks, and
to show them activities which were being conducted on the campus ex-
tending the state-of-the,ert in engineerilg. These program activities
relied upon the voluntary participation of the personnel lonvolved in
the facilities.' This presented a problem in some cases because the
volunteers were sometimes not able to relate to young women,' and
hence the participants lost interest in what was said or done. The
most successful tours and experiments were those where the women had
ap 'opportunity to put hands on the equipment and work with it.

The "University experience" was the part of the program wich
attempted to introduce the participants to life at the Universior, an'd
to a community experience with other women who had common interests
in a field unusual for women. It was hard to estimate the actual
amount of time which the participants spent involved in activities
within this category, because to a great extent, ven discussions into
the night with roommates qualify. One of theNdif iculties with the
program as it was carried out, is that part of.th University expe-
rience was with young men who were on campus for tne summer term. The
sense of life at the University was certainly reinforced by those
experiences, but the development of a community experience with young
women who shared unusual interests in science or engineering often took
a secondary place.

The participants were separated into four groups on the first
morning of the conference for, work on engineering projects. The
participants stayed in the same project fol. the entire week so the

ineering rojec x the most concentrated and in-depth activity
of he week. The four projects were titled Water Quality., Air Quality,o

5G



54

Building Energy Conservation, and Vehicle Aerodynamics. In each of
these subject areas the participants learned about a problem, proposed
a solution, analyzed the solution, took experimental data, drew
conclusions, and presented' their results to the rest of the audience.

The experimental design of the implemented project was con-
iderably changed due to the lack of sufficient numbers of qualified

applicants. A Control group, originally intended to be drawn from the
excess number of applicants had to be generated by additional con-
tacts and mailings and attempts were made to match the resulting control
group to the 41 participants in terms of class standing, grade point
average, family income, and demographic data. Since the selection
of the control groO wet not complete until many months after the
summer program, all the pre-measures proposed for the control group
were lost. Thus, changes in attitude attributed to time and maturity
could not be estimated. '

No pre-measures were collected for the participants, presum-
ably because cf difficulties with the experimental design due to the
insufficient number of applicants and subsequent difficulty with
identifying control subjects. Although there are difficulties with
pre-post comparisons in the absence of controls, the prtpost com-
parisons would have probably gen ated more reliable information than
post tests alone from txperimen al and control grdups that were not
matched on several significan factors such as education of mother
and mother's profession.

Also omitted from the experimental design were.the data
collection and analysis procedures proposed for measures from high
schopl teachers relating to attitudes toward careers'in science for
women. These were to have been collected just prior to the summer pro-
gram and again one month after the program. There is also no
evidence that prbposed plans for collecting-parent reactions were
ever instrumented.

Recruitment

The engineering orientation program was called Summer in
Engineering for Women (SEW), a.perturbation of the letters,SWE (Society
of Women Engineers), a chapter of which was recently formed on the OU
campus.

*
This was the second year of a program of this sorefor high

.school women. Conse99ently, for publicity and recruiting for the
program, they called on contacts made the previous year for the
preceding program. In this regard, program publicity was sent to
the residential counselors from the previous program, to teachers or

counselors who had recommended the previous program to its partici-
pants, and to the participants themselves, 25 in all. In addition, a
mailing was made to Oklahoma high school counserors and-advisors; to
mathematics and science teachers in Oklahoma City and Tulsa (the two
largest cities in the state), and to local organizers in the Oklahoma

5
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Engineering and Technical Guidance Council (OETGC)., a recruiting group
sponsored by the engineering societies in the state. The mailing
included a letter inviting the recipient to recommend women for the
program and two broOlures and.applica'tion forms to be given to pro-
spective participadts. Two thousand copies of the brochur e were made,
for the program. The brochure for the secqnd summer's0Ogram included
pictures from the first program, and indicated visually what the
program involved.

In addition to the mailings a.newa'release describing the
program and inviting applications was prepared and sent to all of the
daily newspapers in the state. Mention of the program was also' made in
a newsletter sent by the Aerospace, Mechanical and Nuclear Engineering
school at OU to high school teachers throughout the state.

The application form included a request'for the name of a

tk
referefice, usually the teacher or counselor who ggested the program
to the applicant. When the application was recei d, a reference form
was'sent to this person asking for information on Ow applicant's
courses taken, grades and personality traits. This information was
used in assigning the participants to their engineering project
groups, and had originally been intended to be useful in selecting --

participants from among the applicants. As it turned out, there
werecfewer applicants than spaces available, so no selection was
made; all the women of the proper age group were chosen.

Of the women who participated in the program, two had completed
high school, 20 had completed their junior ydar, 18 had completed the
sophomore year, and one had only completed her freshman year.

3. Obstacles to Implementation

The program was conducted aq planned. The experimental design
for estimating program impact, however, was seriously disrupted by
the inability to genetate a sufficient number of applicants to proceed
with the thissign as planned. For the 41 girls (instead of';0) who

.

participated in the program, the exposure, theinformation,'and the
opportunities were as planned and the project_ appears to have accom-
plished"those objectives of delivering experience and information.
AA part of a program to estimate the value of different types of
interventions, the opportunities to collect reliable measures on the
impacts to girls, teachers, and parents were either reduced consider-
ably or lost entirely. The efforts expended to plan for and identify
a control group of similar background to the participants appears to
have severely diluted the overall experimental design.

4. Project Personnel

The project supervisor was Dr..R. Leon Leonard, Assistant
ProfesSor of Aerospace, Mechanical and Nuclear Engineering at the

r
J',)



56

University of Oklahoma since 1971. His professional experience
includes both full time and summer consulting work as a practicing
engineer in fluid mechanics and laser technology. He has numerous
publications in these fields. He has also been active in programs
for women on the OU campus. His motivation at least in part has
been concern.over dwindling enrollment in engineering, but he
appears to be committed toward encouraging women to pursue career
options as a principal.

The Proposed associate, Dr. Jeffrey G. Witwer, had conducted
the 1973 womens program at OU with Dr. Leonard. Mr. Jay Fein
(Department of Meteorology) and ;fr. James Freim (School of Aerospace,

,

Mechanical and Nuclear Engineering) were the actual project associates.Ms. Sara Fein (Department of Sociology) was a consultant to the project
. in the area of experimental design and evaluation.

The speakers whp mane , presentations to the program were
practicing women engineers who talked about their ,experiences in
engineering and in becoming engineers: They also discussed why they
had chosen engineering as well as other aspects of their lives. The
speakers included Ms. LeEarl Bryant, an electrical engineer with
Collins Radio in Dallas and chairperson for student activities of the
Society of Women Engineers; Ms. Gwendolyn Albert, a civil engineer
with the Environmental Protection Agency in Houston arid recently

i
named a White House Fellow for 1975; Dt. Elie Leonard, a nuclear
engineer with the Los Alamos Scientific Research Laboratory( Ms. Naomi
McAfee, President of the gociety of Women Engineers; Ms. Nancy Cole,
a metallurgical engineer with Oak Ridge National Laboratory; and
Dr. Peggy LeMone, a meteorologist with the National Center for
Atmodpheric-Research in Boulder, Colorado. In addition to the
information they provided to the participants about engineering, these
women also served as role models to whom the girls could relate.

5. Primary Outcomes

A. Experimental outcomes. The University of Oklahoma
project was designedUand proposed as an experiment to test the

. effectiveness of a summer residential engineering information pro-
gram for increasing the number of females enrolling in engineering.,
The basic premise of the project was that some high school-women
with aptitudes for engineering do not pursue engineering,as a career
because of the absence of information about the-nature of an
engineering career. Although the assumption is reasonable, and-the
prolrOm appears to have been well'thought out and rated sucoessful
by the participants, neither the assumption nor the intervention
was ever evaluated experimentally.

The first problem was, of'course, that the anticipated control
grOup did not materialize. The development of a control replacement

va),
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group was therefo're conducted during the time period and with the
resources'planned fOr pre-experimental data collection from students
and high school teachers, nor was piost-experim6ntal data from parents,
also in the proposed experimental design, collected and reported
upon.

Questionnaires were mailed six monfhs after the program to
the participants and control group. Although the two groups' were

tsimilar ona number of measures relating to their grade point
averages and various demographic variables, they were dissimilar on
measures-relating to mother's education!and work status, both of
which have been shown to relate to higher career aspirations among
women. Had pre-intervention measures been'collected the effects of
the dissimilarities could have, been controlled in a number'o! ways.
The differences in attitudes and in articulated plans for majoring
in engineering, indicated that 30 percent control women and 52
percent experimental women planned to 9ursue engineering majors.*
These figures, although encouraging, do not clearly indicate a
cause and effect relaonship.

B. Participant impact survey. A total'of 42 impact-
questionnaires were sent to paiticipants of the University of
Oklahovia experimental program. Fifteen (36 percent) were returned

_ Acompleted.

Of the 15 participants returning ,the questionnaire, 12
(80 percent) were taking a math or science course; one of those
reported taking the course as a result of the program, while the
other 11 participants taking a course indicated they would have
whether they had participated in the program or not.

Eleven of the 15 respOndents (73 percent) indicated they
were planning a career in math or science. One of the 11 respondents
(9 percent) stating she had,, chosen a career in math or sience,
traced her career choice to her experience in the program; the remain-
ing ten said they would- have chosen such a career:ulth or without
the prbgram. However, five respondents (33 percent) indicated they
were planning on a different career as a result of the program; four of
the five planning a different career were going into math or science
fields, while one of these respondents was planning a career in another
field as a result of the program.

Among the commetts on the positive aspects of the program,
the most frequently cited was the information gained about the dif-

*This high percentage in both cases can be in part at-
tributed to pre-selection biases'and the way in which the question
regarding engineering in the absence of other stated choices was
posed.

. %
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ferent t}res*Of engineering and gng,i.neering careers (53 per- cent).
Also cited were the varied experiences and projects of the program
.(33 percent)., Other positive comments included "person to person
contact with women engineers," and "the faculty and organization."'

The negative comments about the program were quite varied.
l'iiientx\percent of the respondents stated they thought the program
'was excellent and had no complaints. The most frequently cited
. -
negative 'comments were that the lectures were poor (13 percent),
that the program was not broad enough in scope (13 percent), and
that the,program was not ng enough (13 percent). Other negative
comments.included: "aernosp ere," "I think the program should be
enlarged to include freshmen and sophomore girls also so they can
start preparing with more th and science in high schoo1,1 and
a comment derogatory to ap earance and mannerisms of one of the
role models'.

6. Secondary Outcomes

Almost no data were reported on the effects of the program
on counselors, teachers, and parents although these secondary out-
come measures were proposed for collection and analysis.

The effects of the NSF sponAored project on the institution,
owever, can be inferred from the 1976 paper given by the project

principals to the ASEE 11th Annual Midwest Regional Conference
held in Norman on,March 26. The project appears to have strengthened
the OU institutional commitment for and ability to conduct similar
activities. The recruitment procedures described for their 1975
program (including a.mailing to mathematics teachers throughout the
state) reflects what was learned during the 1974 experience. The
1975 group was smaller, reportedly*in order to keep the individual
ptoject groups to-six or seven students rather than the, ten student
average in 1974. Also, the establishment of two women in primary
facip.ty roles hroughout the week (OU still does not hap full-time
women e ine ing fa'culty) was said to increase the Opp tunities for
female role, model identification, and having the faculty staying in
the dorMitory with the participants enabled the establish t of
closer relationships, also presumed to be desirable. In 197 , no
attempt was made 'to conduct or evaluate the week as an experiment,
but a pre- and post-questionnaire to the group relating to their
selection of college majors indicated, first of all, that eight
decisions were changed on the basis of the information and eNposure
(which in itself is a desirable outcome) and further that six of
the eight clianged decisions were ,in favor of engineering. The
1915 program is described here as an indicator of the impact of the
NSF funded project on the institution to provide more and better
se ices to encourage women to enter scientific programs. Converse-
t....ns-with Dr. Leonard, the project director, indicates a continuing

commitment and the tracking of long-term effects showing an increase
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in female enrollment at OU that is higher than the increase experienced
at other state institutions. Since geographic location and city size
does not vary significantly among the state schools, the reputation
of the institution as one that encourages and supports female enroll-
ments is given as a probable cause of this phenomenon.

7. Materials and Dissemina ion

Except
in advance of
disseminated.
results of the
in Section 5 0
formal dissemi

8. Costs

for the'announcement/brochure sent to the candidates
the program, no special materials were prepared or
Results of the project were reported, together with
1973 and 1975 summer programs, in a paper desctibed
f this report. This paper appears to constitute

t
he

nation.

The actual cost per student is estimated from the NSF project
budget and the matching funds to be approximately $500 per student,
with a group size of 41. These eXpenses include preparation for the
seminar for the evaluation, recruitment' costs, delivery serv4Ces
(teachers and_ consultants) and one week residential costs for
students and consultants. Replication Costs would depend upon the
number of students involved, but should preparation and evaluation
time bereducedanci Publicity/recruitment procedures ioutinized
and made increasingly more effective (because. of the network of
satisfied participants) then the cost-ost Opuld'conceivably-be reduced
to about $300 per participant.

9. Conclusions and Recommendations

1. As an alternative to deluge mailing or high school career
day talks, the week long sempar was probably effective
in providing information and encouragement to the young
women involved.' The cost per participant, however, is
high and as a routine program without private assistance,
the cost/benefit analysis would probably not result in a
recommendation for continuation. As-long as institutions
and private industry are willing to share costs, the
program is a desirable and worthwhile activity and ap-
pears to be improving with sucessive repititions.

2. Recruitment procedures appear to require improvement.
For one thing, minority participation, although proposed,
did not materialize, and'the participants were exclusiAly
white middle class. Although the High ability and highly
motivated youngsters are more easily identified from
within this group, no efforts were obServed to broaden
this participation.

6 `;'
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3. The $15 application fee, certainly modest enough for .

the week long residential program, may have been a
problem since it was not at all clear that all applicants
would be accepted. A $5 processing fee to ensure geniune
interest plus a $10 registration fee, or simply the
promise of returning the $15 to unsuccessful applicants
may have been more satisfactory. As observed by one
participant, the routine inclusion of fieshmen and
sophomores wou1d ensare more opportunities for selection
of the appropriate college preparation classes.

4. From thtsponses to the lecture6 and to the hands
on projects, it seems clear that succeeding seminars
should minimize the forier and continue to strengthen
the latter. Of particular interest is the obseivation
that most of the participants appreciated the career
information provided as being the major.strength of the
program, even though they enjoyed other more unique
aspects of their experience.

5. We recommend special attention to control gtoup proce-
dures in projects designed to provide an informational
base for future programs. That is, many of the projects
share OU's difficulty in obtaining an adequate compuison
group; consequently, no definite conclusions can be
reached. We would encourage an emphasis on evaluation

°. rather than implementation in these R&D projects; e.g.,
the appropriate controls should be reta d even if it
reduces the number actually participating in the t tment.

6 3
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H. "Research Iritroduction to a Scientific Education"
Goucher College

" Townson, Maryland 21204
Project Amount: $69,53110
Project Director: Barbara Long, Departme t of Psychology
Educational Level: Secondary a.

. 1. ProposedtProject

61

Project RISE tested the hypothesis that women high-school
students who are involved in meaningful .college level. scientific
problem-solving activity will develop greater interest in arid more,
favorable attitudes toward scientific careers than their. class-'
mates who do not have such an experience. This hypothesis was .

derived from research and theory in social psychology which indicates
that participation, xolc-playing, and public commitment are effective
agents of attitude change. Social facilitation, social reinforce-
ment, and identification with attractive and powerful models are
believed to be the social) processes that operate in the experimental
treatment in order to promote changes in the experimental subjects.

Subjects were to be selected at random among those female .

'high school juniors Who scored at or above the 75th percentile,....ift-N

grade level standardized achievement tests on the basts of national
norms and were to be assigned at random to thfee groups, each of
about 60 subjects. The experimental group and two control groups
,were to be tested Initially with four different instruments. The '
experimental group was then to undergo the eXperimental treatment,

.

which was to consist of a free four-credit course at Goucher College.
The course was designed to be an interdisciplinary introduction tb
scientific research, and was to involve the student in designing,
carrying out, and evaluating an independent research project.

,
1..,

At the end of the course, the experimental group and both
control groups were to be teste1 with the same instruments used as
in the initial testing. .Itpwas expected that the experimental and
first control group would not differ, in the initial testing,'but thee ,

in the final testing the experimental group would be higher In'interest
in and attitude toward scientific careers than it was in the initial

MItk

testing, and higher than ither control group in the final testing.
Vie change in the exper ental group frOm initial to final testing
was also expected to be significantly greater than the change for
'the first control group.3 A longitudinal follow -up consisting of a
questionnaire about career plans was expected to be tarried out in
the spring of 1978.

.

".

2. Implemented Project

There were no changes(in the rationale of the implemented
project.
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There were, however, several procedural changes. major.
change was in subjedt selection. It was anticipated that all the
women would be in at least the 75th percentile in grade level
standardized achievement measures. However, such scores were not
available. Consequently, the principal and guidance departments were
asked to recommend those junior girls hghest in abiAty.. A total,
of 479 students wee selected from foUr upper middle class schools.
It was also decided to.assign grades to the course.

The project prOceeded on schedule, and as planned. 'In early
fall: 331 students were tested, and were invited to take the experi-,-
mental course. -About 140 said they were interested in the course and
68 were invited to participate. The first control group (n =69) were
sent a letter expressing regret for 'exclusion, and saying that they
would be retested in the spring.

The course WO diliided into two sections. One section was
held on Thursday andtone was held' pn Saturday. Classes in biology
and psychology were held both days, while mathematics-and history
were held on Thursday, and chemistry and economics were held on
Saturday. -Each meeting was two-hours. The students first heard a
one=hour lecture-and discussion of each topic area and were asked to
lisetheir first three choices of discipline, All students 'were
assigned to either their first or second courses. The course pro-
ceeded, with vacation breaks? from'October -to April (a total of -15
sessions).

Recruitment and sampling. ,The project was sucessful in
obtaining the desired number olt participants, working in coiveration.
with .the local public high schools. FiIst, the cooperation of the
school system as obtain, and the subjects were selected by the
sshool. A letter was sent by Dr, LonRsto both the students and
their parents at their home,.-address notifying them of the first
meeting (t4001testing section) where the study would be, explained.
They welt7aSked to send a letter to the principal if they did not
swish to participate. It is interesting to note that the initial
letter did not mention that a free four-credit course would be
littered. 'The students were told. about the course at the testing
section, and Tore asked to'obtain their parents' signature if they
unshed to participate..

The project als4wireported,a good completion rate (85 percent)
and-some of the,instructors commented on the diligent attendance.

3. Obstacles to Implementation' 10

The interim' report detailed several practical pro blems in
conducting the projedt. Thtfirstilyas the problems involved in
providing transportation for the,students, including arranging for

0

o^

go.
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and scheduling the tranportation. The second was also a logistical
problem, that of having all 68 women meet together in the first
session, providing little hence for Paculty7student interaction.
The problems in obtaining nformation on theability of the sample
have already been noted.

NIIN\4.

Project Personnel

All of the eight faculty members conducting-the sessions were
regular faculty except two who were working on their dissertations. The /
faculty conducting the Thursday session were all women and the faculty
in the Saturday session were three men and one woman. There were four

'female teaching assistants. 'The faculty members were visited by a member
of the DRI staff at the end of the course. All eighrseemed competent
and well versed in their fields, but none'appeared to be enthusiastic
about th.course atthe time of the visit. The effect of their attitudes
on the students could not be determined. However, the participant im-
pact statement by the students, completed four months after the site
visit, contained many. positive comments about the .faculty. The Goucher
interim report also contains many positive comments about the instructors
reported to the project personnel by. the participants.

5. Primary Outcomes

A. Experimental outcomes. The statistical analysis of the
scores was generally complete, and appropriate, alon1y'tth an adequate
experimental design. Consequently, it is ironic that it is onetof the
few experimental projects to show statistically significant results--
but in the opposite direction than expected. 'V

First, the were many significant differences between those
wanting to take the course and those not desiring it. About one-half
of the 68 variables analyzed by t tests showed a difference. Generally,
those interested in the course were interested in careers in science.

The second finding'was a positive significant correlation '
between the student's rating of enjoyment of the course and the grade

`-received (r = +.63). Farther, prior interest in science as a career
also correlated with both grades (r = +.39) and ratings of enjoyment
(r = +.31). There is also some indication that there is a correla-
tion between grades and the intention to take further courses in the.
discipline taken during the RISE project.

Several analyses of variance for repeated measures compute-
tidns were taken for the control and experimental groups. 'A significant
effect of repeated trials was found, with the scores for. the science
factor being lower after the,course. Several other factors (helping
people, creative arts, eraditional.roles) were higher for the experi-
mental grotip in the Second testing. 0

0
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The analysis also showed that while scientific occupations
were rated higher on the initial testing than nonscientific Occupa-
tions, the, ratings for the scientific occupations dropped for.the
experimental group, but increased for the control group. However,
another control group; tested only at the time of the terminal test-
ing, showed the lowest ratings of the scientific occupations. Further,
the analysis showed that both the experimental and control groups
declined slightly in ratings of their own Career planscior scientific
relevance. Again, however, the control group tested at''the end of the

scored the lowest. This was accompanied by a decline in both
groups for the\ej,ght scientific occupational interest scores on the
Strong Vocational Interest Blank.

Because the group tested only at the end of the project
was generally lower in scientific interest ratings whether measured
by ratings in terms of personal interest, the semantic differential,
the open ended questions on the Strong Vocational Interest B'1ank, its
usefulness was obviated as a control group. Thisjifference is Rot

/ surprising since the experimental group and the first control had
already expressed an interest in careers in science, by desiring to
take the e4Rerimental course. The group tested only at the end had 4""
not'expressja such aRbinterest. The mean scores, however, may also be,
compounded by a time variable, where females typically show increased
desirability of traditionally male roles over those years (e.g.,
Long, Zeller and Henderson, 1568).

-B. Participant impact survey. Sixty-two questionnaires
were sent to participants of Gougher College's Project RISE; 36

c (58 percent) completed questionnaires were returned.

Of the participants returning questionnaires, 28 (78 percent)
were taking a splath op science.course. Twenty-six (93 percent) of
those taking, a math or science course wouldshave taken it with or
without their exposure to the experimentalogrogram, while two
were taking the course as a result of the program'.

Twenty-one (58 percent) of the participants returning question-
naires reported that they'were planning a career in math or science.4
Eighteen (86 percent) of those indicated they would have with or
without the program,: while three (14 percent) reported that their
math or science career choice was a result of the experimental project
and 34 (94 percent) of the participants returning questionnaires
indicated no change in their career plans after the project, and one
participant was still undecided as to her career plans.

On the whole:, the students were quite positive bout the
project, although the most positive.reponses appeared o be from
those taking the math section,

p
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The most frequently cited"poSItive aspects of Project
RISE were the instruction and opportunity to participate in research
(50 percent), the exposure to a college atlesphere percent),
and the college credit given for participation in theipro'gram (14.

4percent). Other comments on the positive aspects ofTrojectRISE 0P
included "lots ofdiesource materials," "I was interested in biology
for awhile. The eltiect gave a good introduction of what continuingds*
in biology woUld'be like. We were trealWd as college students."'
"I studied something I couldn't have otgerwiSeat the time. 'Gave
me idea in which direction to head." "Giving you an opportunity to
try out a particular field, gave you experience for any type of -

research and helped4You learn to be organized."

When asked to state the less,influential aspects of the
program, eight (17 percent) replied witch either positive remarks
f "noni." .Other frequently cited less influential aspects were

that there was not enough information provided (22 percent), that
he program was not oriented toward the participants' needs or

the participant misunderstood the purpose of the program (14 percent),

4,that the instruction was not bn the students' level of understanding
(11 percent), that the participants desi)d mare diversity in program
content (11 percent), and that they would have liked to take more
courses (8 percent). Other comments included "We really never
learned anything -once we went into the field Zie-wanted." "I found°
the program tedious and somewhat boring because it took .too many
weeks until something constructive wa accomplished." "It was-a
lot of work with all my other school -ork. The time it was held
was inconvenient." "The long .hours. Too much unsupervised time on
unclear projects. "Not everylone in my group was'as enthusiastic
aboUt the project as I was and this placed a damper on the project
as a whole."

In sum, the students reported being most impressedTby the
exposure to a college atmosphere, and a better understanding of what
would be expected of them when hey attended College.

C. Site visit. The
Campus in October following
a small private women's coll
side Baltimor

s to visit was

ompletion of th
ge, Set in a b

m.%-. to the Goucher

project. ,toucher is
utiful location oat-

Most of the project personnel and a few of the participants
were interviewed during the visit.

-----1' ,

The participants 4ere varied in their response to the course.
On the mole, they were quite positive, tit none of them reported an
OIincreased interest in science. They r J rted the problems noted
elsewhere in the report: the pressure by parents to take andcomplece

h-
"the course, their scheduling problems, their frustrations with the
workload, and their lack of comprehension of the elements anddpurposes

,4

i
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of basic research. At the time of the visit, many of the participants
appeared to be quite traditional in their plans for the future.

Most of the faculty involved in the project were ineevkiewed.
Most of them had some reservations about the project. The most
frequent comment was the absence of ability and/or Motivation in
some of the students. The faculty had put a great dear of time in
the course preparation,but were unsure how much they had conveyed
to the students. Some of the faculty members involved did not appear
to be...the role models most frequently described by young women as
those they would like to emulate.

The most positive effect of the project apOtared to be on
the teaching assistants. Although they, too,'had reservations about
the'students' ability to complete the assignments, the project
appeared to have increased their awareness and interest in their Own
careers.

6. Secondary Outcomes

There appeared to.be'several'vecondary benefits, looth to
the college and to the students.

One of the reasons for applying for the grant lentilswas to
increase the visibility of Goucher in the community andbto hake it
known to a group of potential students. It was apparently success-
ful in this goal since at, least two 'of the women in Project RISE were
,subsequently early admission students at Goucher. The institution
also benefited by acquiring some scientific equipment_for,their
laboratories.

About half of the faculty at the college (and half on the \
project) are male. The influence of the project on increasing

--\ both the male and female faculty member's awareness of opportunities
fa2irwomen in science-related careers cpuld not be determined. The

- (.. project director, however, reported an.increased awareness by the f

. - faculty in the capability of conducting research /demonstration
- ,

projects.
d

The secondary benefits to the students included. the four-
credit course, the enhanced potential for college attendance, an
the advanced preparation of what would likely be expected of th
on their entrance tO-Cbllege.

7. Materials and Dissemination

, .A.. Course materials; An incomplete outline of the two,
psychology sections, two biology sections, chemistry, economics,,
and history sections of the subject matter was given in Goachees .

69
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first interim report. A short synopsis cif,...eaeCh course is contained

in the final report. These materials are not adequate for transporta-
tion And reuse on other,gampuses in their present form, e.g., devel-
opment of similar courses would still require.a great deal of preparation
time on thepart of the faculty. however, since the courses focused
on research, "reuse's of identical problems is inappropriate. Further,
it seems likely that'the most successful, courses wohld be taught in
the area in which the instructor is best versed and most enthusiastic.
Consequently, it may, be wise Eo haVe the range of topics defined by
tie interests and areas of expertise of the instructor.

B. Testing materials. A complete compendium (except the
Strong' Vocational Interest Blank) was contained in the Appendices to
the first interim report. These scales included ratings of 30 occupa-
tions for personal interest; ratings of ten occupations on eight,

bipolar adjectives, ancLan open ended questionnaire abobt career
plans: The test-retest reliability of the 30 ratings, the ten
semantic, and the 27 SVIB fdr women are all reported.

The evaluation team is unaware of any dissemination activities.

8. Project Cost

The budget for this project was $69,581 to the Foundation.
The contribution by Goucher was $4,000, bringing the total to
$73;581. The original cost per participant then was about $1,100.
Most. of these costs would be approximately the same for repeated imple-
mentation of the design, e.g., faculty time was nat fully reimbursed on

. .the current pr6ject-; especially fdr preparation tide, student .

assistants would still-be needed, and so on. Only the testing'time
',1.'tand data analysis time would reduce the budge Further,' the

bulk of the time of this project was spent ac ivities ditectly
_300061

related to classroom activities. Finally, several of the faculty
. felt the project would be more successful with a smaller. student -

to-faculty, ratio. Consequently about $1,000 per participant appears
to be an appropriaCeestimate for'reuse of the project model.

9. Conclusions and Recommendatdons

'Fame of the recommendations giveribelow argidenived from
projeet'personnel, while some are the opinions of. the DRI team.

Z. Because of the significant, although perhaps temporary,
decrease 'of interest in science; it is. recommended that
his format not be reused unless alterations are made.

2. This ormat might be used more effectively with higher .

abili women. This recommendation, given in the Goucher

report is in part due to the face that there was a
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positive correlation shown between the grades in
the course and their ratings of the project. Furtherh
both comments from the participants reported in the proj-
ect report and interviews with the DRI -team, some
of the young women failed tograsp the concept of
"research," and the work appeared to be beyond their
ability.

. A more flexible and concentrated' schedule might be used.
The final report noted that the one week interval period
appeared too long to keep sustained interest on the part
of the young women. The two hour period did not ,ellow
sufficient work to be done by the instructor and tea,hing
assistants. For examples in the biology experiments,
recordingS on the crabs had to be made everyday. Con-
sequently, the students could not participate in all
phases of'the research.

4. Highly motivated students might be used exclusively.
Although most of the students were,sanewhat interested
in science, there was some indication that the students
were encouraged by their parents to attend because it
offered four college credit units for free. Consequently,
both the girls and the parents-in the upper middle class
community saw the program as a practical matter. In p
some dircumstances, incentives, when they serve to
drag inappropriate populations, may not be advisable.

5. Basic' research courses may not be the most appropriate
for high school women: This recommendation comes from
the large number of comments from the participants regard -
in lack of structure, unsupervised time, a classroom

1. atmespherp and general lack of understanding about
"research." Research, even under thebest of circum7 ,

stances,can be paihstaking, time consuming, and tedious.
Very possibly, only with an extensive background in the
area, doesit become fascinating and worthwhile. Con-
sequently, it is importAlst that students pick their olk,
topic areas, or have some "structure" to their investi-
gations. In sum, "real" research b onducted with
more 'satisfaction with substantial backg und knowledge
and real interest. -

This'awmat- might be re effective with college students. 4
Whil 'aCcelerated ac, demic courses have a long history in
ed' ational/motivational ihterventionsf the research-

iented courses might be most advantegeous with juniors
and seniorq, in college in the area of their majors. That
is, in college, there is still typically an absence of
opportunity and encouragement for women to conduct
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independent Tesearch. Both from talking to the
teaching assistants in this project, and talking to

mature women scientists, research erxperience in
late 'college years was. -an important factor in pursuing
their major field of study.; By this time, adequate
preparation has taken place, and research provi'des a
feeling of independence, confidence, and personal
satisfaction. Also realistically, the results of
sophisticated research during the iollege years (e.g.,
resulting publications and more intimate acquaintance
with facultyrmay be the deciding factor for admit-
tance to gradulate school. .

7. The project might"be more effe4ive 'if the students
had gotten to know each other. As far as the evaluators
codla,ascertain, few of the women made friend.s with
each other during the project. For those interested
in pursuing science at a career, friendship with other
women may provide some peer support during work for,
atypicaliooals.

O

1
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I. "Measuring and Improving Awareness and Attitudes of
Girls Toward engineering"

Michigan Technological University, Houghton, Michigan 49931,

Project- Amount: $26,000

Project Director: Clyde E. Work. College of Engineering

1. Proposed Project

The purpose of the project was to explore the level of
knowledge and attitudes of eighth grade girls regarding engineering.
Specifically, the pi.ojitt Was intended to answer the following questions:
(1) What level of awareness do eighth grade girls, their parents,
teachers and counselors have about the job of an engineer, placemeht
opportunities for an engineer, and opportunities for women in engfneer-
f14? (2) What attitudes do eighth grade girls, their parents( teaehers,
and counselors exhibit toward engineering, and women in engineering?

/ (3) What effec't will contacts with women engineers, information,about
engineering and experiences' with engineering-related activities have
on the awareness of and attitude toward engineering of eighth grade
girls from various types of schools? (4) Which method(s) of introducing
information about engineering is (are) most cost -effective in improving
the awareness and attitude of eighth grade girls toward engineering?

The project was to involve eighth grade girls from,three
different Michigan schools one in the sparsely settled Upper
Peninsula and one each from the suburbs and inner city of a large
metropolitanarea. The eighth grade girls in each high school were to
be divided into five groups of equal size on a random basis. One

group was to receive (1) lectures about engineering, (2) discussion
4 with women engineers, (3) audiovisual, and- (4) printed information about

engineering; a second group was to (1) perform "hands on"-engineering-
related projects under the guidanie of women engineers, and (2) to.j

re eive printed materials about engineering; a third group was to receive

rated information aboilt'engineeringthout,speakers .or projects;

a f th group was to be contacted only through printed informatiow

provi e their parents, and a fifth' group (cdntrors)- was not to

be given ny special information at all during the experiment.
; -

The changes in awareness and attitudes ofithese girls`With
respect to engineering were to be used to measure the influence,

and cost-effectiveness of different information dissemination

methods. The awareness and attitlides of parents, teachers, and

counselors were to be surveyed using' questions similar to those asked

the girls but appropriately worded for their respective roles.

1 3
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2. Implemented Project

In gendral, the project went as planned. The study involved
students from five different junior high schools in Michigan, about
1,000 girls and 300 boys, mainly eighth graders but with some

'seventh and ninth graders for comparison purposes. Three schools
:Were involved in the experimental treatments. Two schools werelocatedv
in a large metropolitan area, one inner city and bne suburban; and
the third was one of the larger schools from Michigan's sparsely
populated Upper Peninsula. In addition, students at two other
schools were used as controls and for supplementary tests but were

''trot subject to the program of treatments. This group included both
_males and females, as well as seventh, eighth, and ninth graders.

The girls at each of the thnee experimental schools were
divided into five groups of equal size for the experimental aspects
of the study as seen'in Table 1. In two of the schools, assignment
to groups was on an alphabetical basis and in the other it was on
the basis of homeroom assignment. Students who dropped out or
changed schools during the year were omitted from thelfinal comparison.

TABLE 1. TREATMENTS

Group AV Lect. Disc. Q&A Lab
Printed Information

Girls (Parents Faculty'

X
A X X6 . X X X X

B .

A
X X X X X X

s

X . X X

..

D

.

X X

E .
.

.

IA

c-...

(

x

GrAP A treatment (presentations by women engineers). treat-
ment of Group A at each school started in November with an audiovisual
presentation. At theInner Cityschool which had 1.00 percent black
enrollment, the Mtn "A Piede of the Action" was'uSed. At the other
two schools, whidh hadOnly white students, an adaptation of tilt
slide-tape s4ow "Creating'a Better World through Engineering" was

A
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used. Several sleides in the original set were replaced by others
chiosen to portray women and minority engineers in addition to
white males. The primary treatment for Group A consisted of three
live presentations by women engineers. In February, a woman
engineering student visited each school, told about her experiences
as a student and how she perceived engineering:as a career for
women. Twodifferent students were involved in these presentations,
a black student at the Inner city school and a white student at the
other two presdhtations. The third presentation was in March by a
woman practitioner of engineering ,from industry. The presentations
emphasized what engineering is like on the job. The final presenta-
tion was made in April,by a woman electrical engineering professor,
the co-director of this project. She discussed the ways in which
a career in engineering can be combined with marriage' and a family.

Girls in Group A received printed matter at intervals,
usually about a week apart. These items included most of the guidance
material available from ECPD, the NSPE piece, two Engineering Manpower
Coiamission bulletins, some SWE material; etc.

Group B treatment (engineering projects). The Group B girls
participated in four engineering projepts chosen from Civil, Mechanical,
Metallurgical, and Electrical Engineering. Each project took One
class period, about 55 minutes. first three projects were adminis-
tered by undergraduate engineering students, all women except for one:
The last project was handled by the woman engineering' professor. The
goal of the projects was to give the eighth graders a feel for engineer-

.. ing through 'hands on experience with simple engineering problems and
v

Group C. Group C received the same printed materials on
engineering as Groups A and B but had no special programs, projects,
or contact with t4,resource persons.

Group D. 'Group.D had no programs, no-projects, no discussions,
and no printed information. However, their'parenis did receive the
same information ag parents of GroUPg A, B, and C.

-Group E. Group Eat each school was a control group. Neither
the girls in Group E'nor their parents received any information as -

part of the project. They did, however, complete both the initial
and final awareness and attitude surveys.

It was not possible to insulate Group E from'the giris in
the other groups in a project extending over eight months. They
were in regular social contact and in various cla55e-s-.together. The
controls, therelorl, were expected to have received some information
and ave been influenced to some extent by their peers in other ex-
gerime 1 groups. This influence 'or contamination of.controls was
expecte to be'observed as changes in some responses ,to. the awareness
and attitude surveys. 31e same logic,, however, applied to each
experimental group.

AO
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Group E'. To provide a check on this'eventuality, additional
control Groups F.' in two other schools were'surveyed at the same
times in the fall and spring without any informational program.being
provided to the students, their parents,-teachers, or counselors
as a part of this project. Comparison of initial and final survey
responses of this group was used to show whatever changes would
result, from information ordinarily available to junior high students
at school, through the public media, and from normal maturation
processes.

Parents. Parents of all the experimental girls were asked
to respond by mail to the attitude surveys at the beginning and
the end of the project. During the course' of the project, parents
of the girls in Groups A, B, C, and D received at home through the
mail essentially the same piinted information on engineering that
the girls in Groups A, B, and C received at school. Parents of girls
in the control Groups E and E' received no information about engineer
ing at any time from project sources.

Only one parent in each family was asked to respond to'the
survey, the choice of respondent being left to the family. HoWever,

the same parent was requested to respond to both the initial and
final surveys.

Teachers and counselors. All faculty members involved with
eighth grade girls at the three experiMental schools were asked to
participate in the attitude surveys at the beginning and end of tne
project and each one received a set of printed information selected

for them.

Not all parents or teschers were persuaded.to respond to
either the fall or spring survey'but literature was not withheld
due to lack of response.

Survey instrument validation. The attitude survey instru
ments were developed with Ire assistance of'a consultantf,'Dr. Wayne

W. Welch of t'he Educational Rtsearch and Development Office, of the

University cf Minnesota. The preliminary version of the inStrumeAts

were tested on three different groups of girls. The fir group

consisted of 12 eighth grade girls from a local school wirdT.:tent
through the forms,individually 4n the presence' of their/school

counselor who also served as a consultant for the project. The

survey instrument was next tested with'twenty .13 and 14 year old

girls who were among a thousand participating in various "explora
tions" included in Michigan Tech's Annual SUmmer Youth Program:.

The third group with whom the preliminary version of the
survey instrument was tested was a set of 104 high school girls,

mostly eleventh graders. The preliminary stirvey instrument was

axiministeredto them on the last day of a,five day intensive work,
shop entitled "Women( Engineering." Girls had been selected to

y
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participate in the workshop because of their high acad mic achieve-
ment and demonstrated interests in science and mathemat cs.

74

The survey instruments consisted of four parts: engineering
wareness, career attitudes, a semantic differential and a
'biographical and interest inventory. The questions about engineering
sought to determine their awareness of and attitudes toward engineer-
ing careers, job placement, advancement opportunities, etc. The
questions of the students' future careers sought to assess their
attitudes toward and realistic knowledge of their future lives as
adult women. Questions concerned career aspirations, career-family
conflicts, traditional vs. nontraditional.occupations for women, etc.
The awareness and attitude surveys used 'with parents, teachers, and
counselors asked essentially the same questions as those asked of
the girls bit wording was changed to be'appropriate f r their
respectiveioroles.

The projectodirectailtisited all five schools in the fall of
1974 to ecome familiar withthe school's facilities and environments,
to mee the principals, and to confer with the project contact
perso s. All five schools provided wholehearted cooperation.

In September, an all day planning conference was held at
which all key individuals got acquainted, clarified who was to do
what; made several important decisions about the sequence of treat-
meats and settled on an overall calendar for visits and distribution

4-of literature.

The fall survey was administe during the last week in
Oc,ober or the first week in rNovembe except for a follow-u early
inl-December of some absentees at Bar our. The Spring Survey s

given in April'and May. The contaCt person also distributed the
form to faculty members. Questionnaires were mailed to the Arents
with a cover letter on the junior high school letterhead signed

. by ;he local contact person. .

6 . Obstacles to Implements
O

The final report documents.a vatietrof difficulties en-
countered in the administration of the treatments. They repoit that
mor6 different were,involved than originally planned,
especially with Group B. The contact person at the Inner City school
strongly advised minimizing the number of whites who would visit
'their students and suggested scheduling the audiovisual'presenta-
tion and the minoritv.resource persons first. At the suburban school,
where the busing issue had recently created ill feelings, the contact
person advised against the use of any minority resource person.

Some scheduling problems were also e IcOuntered,'e.g.,
weather and.sb on. A .combination of complications resulted in six

0



different engineering students being involved instead of three
as intended.

The treatment, grouping at the Inner City school all but
collapsed because of a 30 percent drop in.enrollment due to the
recession which climaxed during the project. As a result,
several homerooms were combined which:shifted some girls from one
treatment group to another halfway through the projecte. Data for',
those with mixed treatments were removed from the groups before
statistical evaluations were carried out.

Problems were also encountered in dealing with _the 'girls in
Group B, and to a lesser extent, Group A. Some of these problems
stemmed from difficulty in scheduling the girls-to report to the
ddli..?ed room at the desired time. About one week in advance the
contact person at each school usually sent a mimeographed list of
all girls who would have to miss any class in order to participate
in the project. .0n some occasions teachers refused to _release girls
from their classes despite the advance notice. In addition, control
procedures at the school usually required that each girl be issued
a hall pass so that she could leave her reul scheduled class*to
attend the project session. Sometimes passes wer not issued for
every girl and some passes were misdirected. 'In addition, the /
junior high schools were often short of space and sometimes had to
,accommodate other projects at the same time On at least two
oaccasions this resultedin the scheduling of some other group into
the room assigned to the project group and hasty compromise arrange-
ments had to be made. Another problem encountered toward the end of
the project was that some girls refused to attend the scheduled
session either because of a competing event, e.g., a Kung Fu movie
bein shown in their English class, or because they had lost interest
in the project. All these problems added to normal absences. The
,consequence was that not all girls in any group got the same experjence.

Recruitmelt. The project encountered no serious difficulties
in obtaining the sample of students, since it wa's not optional,
but arranged through the adiinistration.. They did, however, have some
difficulties in retention (cf. 5ection 3, obstacles).

The 'cooperation of the pare and teachers was notout-
standing. The initial approach to parents was by means of.a
letter over the signature off the contact person or principal of the

J respective junior high schools on their own school stationery. When
responses did not,come back at the rate hoped for, a follow-up
letter was sent to parents by the project director on University

letterhead. The follow-up letter for the fall survey was accompanied
by a second copy of the questionnaire in case,the first had been
misplaced. For the spring survey, the cover letter with the survey
form and the reminder letter to slow respondents were both signed by.

I
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thedirector. Between 7 percent and 35 percent of the parents at
the different schools responded-to the spring survey, roughly half
the number responding to the fall survey.

The response rate for the Inner City school was less than
half that for the others, presumably because of less emphasis on

-///printed media in their culture and {less contact of those families
with prbfessionals.

4

Teacher response to the surveys was considerably short of
unbounded enthusiasm although between 32 percent anct 95 percent
responded. However, persistence on the part of the contact persons
elicited responses from a higher proportion of the teachers than
could be achieved With parents.

4. Project Personnel and Consultants

Many personnel were involved in this project. Most of the
administration was conducted by Dr. Clyde Work, Associate Dean f

Engineering and Dr. 'Martha Sloane, Associate Professor of Elect cal
Engineering., Six different engineer students were involved in e

demonstration projects as well as some industrl representatives.
Dr. Sloane also gave one of the sessions for treatment Group A, and
one of the e ineering projects session for"Groupl .4kti

5. Primary Outcomes

A. Experimental outcomes. These data appeared to be amenable
to statistical analysis. No results of any such analysis are given;
tether the final report has many long and complicated tables reporting
a percentage of c
reported a change
because of the wa

angi. For example, a scale based on a possible 25,
from a mean of,19.32 to 20%19 as 4 percent. Further,
the labels were constructed, it is sometimes

difficult to understand what "changed" or what the percentage repre-
sents. Since'no 'standard errors were reported, the evaluation team
made judgments/haed On the magnitude regarding the possible level

of significance if statistical analysis had been run of the difference,

Engineering awareness and career attitudes. There appeared
to be no s ficant differences between the fall'and spring surveys
in, any o the fi cales (engineering awareness, feminism, career
motivat on, pare int6-est or engineering career) between:

1. the t types of control cups
2. the types of treatment groups

3. the treatment and control groups
4. seventh and eighth graders
5. males and females (with the possible exception

of the feminism scale)

79
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6., no effect of litetature.on parents
7. no effect on teachers

s
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, The only substantial differences appeared in the baseline
sgrveys of*the-schools: the Inner City school scored lower on all
indices than either the rural Or suburban schools. There was no
difference, however, in the percentage of change between the schools.

Semantic differential. There was no consistent, or signifi-
cant pattern 'to these results.

Biographical-interest inventory. One result of the project
was the identification of differences between girls Who scored
relatively high and those who scored relatively low on the Career
Engineering Index. The responses for the Biographical Inventor were
analyzed for girls who scored highest (top fifth) on-ffit-Engineering
Career Index and those who scored relatively low (bottom fifth).,
Results th1t have a chi-square siznificdnce of 0.05 or better indicate
that girls who are most interested in engineering are more:likely to:/

1. characterize themselves as "constantly active"
2. have a "strong" interest n fixing t41.ngs
3._ read outside of schoo
4. spend a Moderate amount of time pn photography
5. spend a great deal of time on chemistry
6: regard puzzles as interesting
7. have helped considerably in emergencies,
8. suggest'pojects to friends either occasionally

or frequently

9. 'have a math (but not a sciedce) grade of A

Some observations obtained from this study are iven in
Michigan Tech's final report.410e differences observed included
the following.

vot

1 Comparing the effect of treatments on girls with-
the highest initial scores on E' 4pineering Awareness
with those with )ale initial scores suggested that
the treatments had a pronounced positive effect or

the high scores but a lesser or even a negative effect
on the Others.

e exposure of GroupA and Group B 'resulted in a
greater increase in values of the,Engintring
AwareneSs index from fall to spring than observed
in other treatment groups.. No consistent differences
could be observed in other indices.

3. Responses obtained from students at the suburban
and rural schools resulted in from 4 to 37-percent
higher values for the five indices used than,for
students at the Inter City school, but there were
'no crear cutdifferences,between tie suburban an
rural schools.,

/4 50
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V

4 Controls at experimental schools did show some changes
that were not observed at schools where no treatments '_.
were carried out, prestimibly because of communication
with students receiving information about engineering.

5. The Engineering-Awareness and Feminism Indices for
parents who received literature about engineering and
careers for women increased by 12 and 8 percent relative,

4 to controls and 2 to 3 percent for other indices.

6. In the control schools where seventhand eighth graders
were compared, the indices obtained were somewhat ( \p
to 10 percent) lower for eighth graders as compared
to seventh graders. .

7. In the two (tAi-rol_schools where boys and girls were
compared, boys' responses resulted in higher (3 to 9
'percent) values of all'indices than girls except
Feminism for Which girls were 20 percent higher.

8. Most students in each of the schools did show con -
iderable interest in the "hands on" projects and

Cooperated in, these activV,Ies Most of the Group A
presentations were also 41.1 received but the greater.
fo yrand lesser degree. of ctivity made-it harder.
to pr ate enthdsiasm. r' /

9.

--4ka4-

B.

available,

The printed matter was, to a large t/tent, over the -

heads
--

of the eighth grs except as resource material
for a paper that might have been assigned'. There were
two noteworthy'exceptions: The "Quincy" Aomic book
(from he General Electric Company) and the booklet
"Engi ing: Creating a Better World" (distributed
by th ngineerl/Counciljor Xtofessional Dkvelopment)
which made libei41 use of cartoons. Two mor expensive
booklets, WOMENGINEER develimed'by uludents at the
University of IllAnois and distributed through ECPD '

and the GE slick paper multi-colored booklet "What It's
Like to be an Engineer" also attacted special atten-
tion. Some of the other pieces were eXcellentyior
well-motivated adults or senior high school students
seeking information but less appealing to the average
eighth grader. .

Participant impact survey. .Because the names were not
no independent impact survey was Conducted.

C. Site visit:' The site visit was conducted in November,
1975. The evaluation team met with Drs. Work and Sloane, several .;

conselos, and several students including one who an the demonstrationly

ti
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project in the Inner City school. The team thought the personnel to
be very competent. However, the staff was very discOuraged about the
completed project because of all the logistical difficuj,ties en-
countered in implementing it and were not convinced that they had
made any difference. We could not ascertain how long they had felt
this way and w Cher it could have influencedt,the experimental'
results. It lik influenced the writing of.the final report that
was a year and a hal ate.

6. Secondary Outcomes

Michigan Tech has increased the female enrollment from 10
in 1971 to 200 in 1975. Although the effort toward recruiting women
started when the school was in financial trouble,ynd needed more
students, the/ evaluation team was told that there had been a dramatic
change in the awareness of male faculty members. The University now
has special programs for female students where women spend evenings
together, have othet5 female contacts for special problems and per-
sonally answer inquiries from potential female students. In sum,
these programs appear tQ be increasing the institutionalsupport
for females.

7. Materials and Dissemination

The projeclrutiIlzed existing printed and audiovisual
materials rather than developing its own; withthe exceptionof
the survey instruments.

8. Cost
...-

b ://
The total cost of the pygram amounted to $26-,600 --As ---:,-

broken down bY'the projec.6 three categories, the ppject director
distributed the total cost apprpximately as fo ows:

O

.r-

1- 'development and admi -ri ys: $7,000 _

2. planning and adminis it ion e. trea entS: $12,000'
3. analyzing and reporting the results: $7,5 00

. `.\
%

Literature.' The cost of the literature di tribution amounted
..to about $1.55 per teacher, counselor, and rents for the .
brochures plus an equal amount to cover the cost of planning, select-
ing, and distrihuting it.''

A01,'

A .G.13 treatments. The cost of the Group A and B treatments
amounted to about $30 per student including costs Of salaries, travel,
supplies, and administration.., In indiVidual one-shot programs, costs
of these kinds of activities can often be minimized by absorbing

5'
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administrative time in the duties of existing staff, relying on re-.
source persons contributed by their em,loyers (as as-the case for the
engineering practitioner in th s project), bor,towi g audiovisual
material, etc. Fo - ale effort, suchwaav ngs could not be
expected and the costs suggested would'be real.

9. Recbmmen4tions and Conclusions

1

.Ili general, this report tended to underscore our earlier
recommendations. _For examples.

1. The project appeared,to poiht, up the need-for,.tech- a
Ocal assistance and standardized evaluation instruments
forproject directors. Specifically, it Ls difficult
to tell whether the treatment made no difference or
whether the evaluation instruments were,insensitive
to the changes.

Z. It does not appear to be advSntaAbuS to 'fry to
persuade girls to choose science - related careers;
rather it seems that reinforcing existim proclivities,
is more effective and ef-f-I'aent. This is supported
by the observation which commented tha girls with
the highest initial scores onthe Engineering
Awareness index were positively affected by the treat-
ments, whereas the low scorers were negatively affected.

.

3. The project also Kinted tip the frustrations and
logistical difficulties encountered by outsiders'
trying to work with public school system's, as noted
in the Policy Studies in Education Project.

c"
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J. "Workshop for-Guidance Personnel: Engineering and
Science Career Opportunities for Women"

Michigan Technological University, Houghton, Michigan 49931
Amount: $31,500 -!

'Project Director: Clyde E. Work, College A Engineering

1. Proposed Project

The objictive of the project was to examine the folloWing thyee
questions'

'1. Can the awareness'and attitudes or counselors and
secondary school teachers of science and matheMatiT
toward scientific and technical careers for women ,

be improved by conscious treatment?

2. How much improvement in awareness and attitude can
gibe achieved in a short period of time ?.

3. What changes in behai!ior wiil'result from the
A anticipated changes in awareness and'attutude?

The mechanism that was to, be employed was a two-week wor op.
Thirty-six partici,patits were to be selected to form six project ups,
each consisting of tour guidance coupselors(three from high s ls

- and one from a junior high school) and two teachers of science and/or
mathematics. Distr3 tionsbetween males 'a females was eb be based
on. the proportion in t e counselor and eacher populations of ,.:Michigan.

A/ Participants were to be chosen 'from sc ools within about 5004bi1ei
of the workshop site to minimize tra sportation costs.

The'progria was to Consis f about seven half -days of presen-
'tations by outside resource people and discussioh of the fields they ",

describe and information they present,- five half-days of field trips,
five half-days of group project work, and three half-days of planning.
and Pioject presentation and evaluttton. In the project phase of the

, workshop, each grOup was to'choose an Approach to'follow in presenting
1."information ti stUdeats in grades 7 through 14to critically evaluate

existing materials, to recommend changes,and,develop pr revise some
materials; and ;decide on.a strategy for using the materials.

TQ measure changes in awareness and attitudes of workshop
participants an evaluation instrument was to be adminiStered at the
time of,application to attend the workshop and again at the end of
the workshop. Changes ebehavior were be identified by use of
a second, less formal instrumentto be developed by the participants
themselves during the workshop. The instrument will be self-administered

,cat the end of the school year following the workshop, and it will call

..-"`
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for judgments about the extent'to which certain overt behaviors related
to career guidancd changed in the year after the workshop as compare4

7-with theyear preceding it.

2. Implemented Projects J

,

414-On the rah le, the.projece went as planned and was conductVd
, Atiglist 4 through ugust,15, 1975. The workshop participants divided
into groups of, ive or six individuals. Through presentations by
,resource person's, laboratory experiences, field trips, audioliiival
aids, printed literature, and group projects, participants were
egposed to infprmation and developed strategies for use in career
guidave efforts in their own schools. Housing, travel-pd meals
were paid for by the grant.

Recruitment. A flier announcing the workshop and inviting
applications was sent in April of 1975 to 1,508 junior and senior
high' schools within a radius of`.500 miles of the campui. Each school
received two announcements:,,one to the principal andiEne to the
.guidance Aepartment. One hundred and sixty-five individuals
expressed interest and 102 formapplications"'Were,received.
Thirty b-six were chosen, primarily on'a demographic asis,

The bnly,edepar,tures from the proposal were in the\background
of,the participants. 'Almost half of'the Fgrticipants were women,
most had over ten yeais-of experience' came from large public schools, or
from rural senior high schools. Although a concentrated effort was
made, no.minorities participated. It had also been anticipated .that
a higher percentage of males and guidance"cOunselors would attend,
e.g., it wasto be two-thirds male and/or teachers, but only about

c' one-half came from these groups.

3. Obstacles to Implementation

No obstacles to implementation were;descrtbed other than the
inability"tdobtain minority/inner city particApants.

4. Project Personnel
t

There were four individuals on, the team that administered
the project.. They were: ,Clyde 'Work, Associate Dean of Engineering
at, Michigan Tpch; Gladys Q. Dawton, Associate Professor of Chemistry
RtMichigan.ofiech; Michael L. 4gin, Associate Professor of Science
Education atbachigan Tech;..and Mary L. Bucklin, Coellelor at
Hancock High School, Michigan:-'Dr. Work served as-project director,
with responsibility for visuals and printed manrial, and contacts

b
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with applicants and, participants. Dr. Dawson was responsible for
the laboratory experiences;' 6r.)Aginn the group projects; and
Ms. Bucklin, the field trips. The entire team was involved in

,p,rticipant selection; administration, evalUationAlip reports.

I

APT ,.
`'resource persons were four women and foUr men, repre-

.senting 'the Society of Women Engineers, the Scientific Manpower
Commission, ngtpeering Manpoer Commissioh, the Federation of

" Organizations-of Professional Women,' Private Industry and the
Collegejlacement Council,. ... e . ,

I c
k . , .

.., 5. Pr1:mary Outcomes

A. ,Experimental outcpres. ..

1. Changes in Ittitudes'an&awarehess toward engineering.
and careers for Women., As p.: of the applicant pro dure, all ..

applicants responded to a 51 semantic diffel'ent /true-false
survey instrument untended to a- ess their,knowledge and attitudes
toward engineering and careers for, women. The same instrument was, .

administ ered the end of the workshop. The group applying, bat
not participating, was not resurveyed; conseqdently, the partici-
pants served as'their own control.group, and the differences
betWeen the pre -'test and the post-test responses were used as one

--"...\-....._

measure of effectivenesg of the.workshq.
'

.
. . '0'0"

, ,
, .

The final report indicated that (1) the participants were
sentative of the applicants regOkaing the pre-test measure;

(2), there were consistent and siinificant increases in the' owl dge
and awareness of engineering between the time of applica on an the

'. end of the workshop; ,and (3,- there were consistent bunsmalle Shifts '

in attitudes toward careers for women..

,

Th items were arbitrarily clustereq int eight groups/ /and
*

:.the perc tage of change toward the "Correct" swer vecalculated.
*110 There, wer , however; some prOblems with'the data analySis. For example,

"don't kno " was lumped on a,scale with yes and no., Further, the baSe
-rate'sco s were quite high on some items. Fitally, the data given
in the report were inadequate- to conduct tests of signifioance and-none, ,
were reported. Consequently, conclusiolis about attitude change cannot..
be made. . . . ... 3, '

The pro ect, however, appeared,tofavorably infuence attitudes
and awaferres' lengineering a* a field. The most convincing part of
these data its consistency: the change between pre- and post-
responses was always ttpward the answer keyed as ,correct; only two

AL of the 51 items did 1146E-lhow an improy,ement (however, one of the
"7" items that showTfippage wak"sirls should not plan to become. 4 `

engineers").
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2. Participants immediate evaluation of the workshops. The
participants iespondedto,a questionnaire on the last day of the
orkshop. The participants gave Ae'following ratings of the

relative importance -of the workshop components: first was the
laboratory experiences, followed bwesource persons, audiovisual
aids, discussions with role models,printed material,tgroup p jects,
social activities, panel discussions and field trips. .

3. Surc'rey from one yeqr,following the workshop The par-
ticipants formulated questions -to be, used a "yar, later" survey
to indicate h&w their behavior in carIr gtidance activities had
been altered. Ali-but two'of the respondents completed this survey.*

The camParisoriof time and efforts between the year before
the workshop and the year after showed that participant's did report
increase in the attention,they-gave to nontraditional careers for .women: Although hot-caldalatdd in the final report, at least some
pf"the items'appared-to'reach the significance level. '

.

The p tidipants. indfcated the specific activities they had
ehgaged in dur ng the interim year.. Participants indicated that

they,had rec tacted the workshop" resources persons, had used the
material,generated by the Aroups, passed on information to-students,
'other teachers'or counselors, administrator, parents and'the news

'. media, contacted4other workstiop part Fipants and changed various,
counseling activities. Bedause the questionnaire was'specific, t

it may have increased the reliability even though t before/after
mparison Was not.conducted.' The responses regarding the interim

ctions:are given below.

DI,A you contact any. of thq workshop resource persons or staff for
further Information or help during.the.sChool year? Who?

11 yes
24 no

Did you' use ahy, of the mari-al generated by your project group or
.other,,projact groups? Which?. How?

C
. ,-

31 yes ' iiii,
4 no

,

' *The report does not state whether this report was marked to
the partIcipants'a year. later, In Ather event, knowing ,some of the
questions 'to be asked,may have influenced.,behavior,

I
.11
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Did you pass n to or

a
85

.

.1

use knfopation obtained from the workshop with

o Yes',

a) students ?'( 34 d)
b) teachers?. 32 e)
c) couRselorl? 23' f)

all responded

Did you consult with any other
the school.year?

3 yes
22 no

administrators?
parents?
news media?

Yes'

1

Yes

other? 1

none? 1

of the workshop partitipants during

Did you consult.with any participants,4eom your project'group duringthe school year?'

,12 ye

23 no r

During this' year, have you been, more aware of the prominence ofwomen in nontraditional ca' ears?

32 yes
2 no

' )

What `,specific activities did you carry-on to encourage females' toeconsider nont#aditional careers? a:* ,---z..

\.

. .

a) organize a career fair ?',
.

1,.
b) 'teach career edUcation? 0 i,

fE+L 11 Wconariblite-toa course in career efcation?
15d)-deveiop:a new course in career' education?

. 10, ereonduct-a parents workshbp?e,,
. ' 3 .

f) organize-a career day'for student's and parents? '8 )

g) others? 4
),- 16 .no responge

_

11

a I

A

'.----
r ' "'

it .
t- 1

5

!Ave you used any specific facts or informatioll obNined as azeisukt,,pf the workshop ipi any .120;es or tests you have written,
'

planning,i,speaking, Or 11-"tionale for structural change in your,cool?, .

,

-... '4,28 yes
u4

7 no

'A

, .

Have you used any. information gained from the
ness training?

11 yes
' 22 no

, -,,4-
,

V
lilt\

. .

)

warkshop in assertive-:.

I,: ..

m

,)
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:Have you expanded your search for nontraditional,careers for women.
as a result of the workshop?

A

29 yes
5 hp

86
..r

Has your image of careers for women been different this year than
before the workshop?

ti

31% yes

, 4 no

Do ydu keel you have-changed students' (as a whole) attitudes
towardcaFeers for women?

26 yes

(
8 no

1 no response

Did your principal and/or others'on the ac5ool staff ask or make any
specific effort to discokrer and use what you learned at the Workshop?

4 16 yes'

. 18 no'

1 AS response
,

.

B. .4kartrCipant Impact, Survey.' Because the participants were

,

not women choosing spreers,, and participants-Were surveyed a year
latex, by projectversonnel, no independeAlt survey*was-conducted by
the evaluation team. "

4

4
0.Q

7.:6. Secondary Outcomes

It seems possibiTe that the real strength of this pro)ect may,,
-0 be in it`s secondary outcomes. As mentioned in the above'section

on the follow-up survey, the participants reported their activities
in the year succeeding the 4erk5hop. These pePple reported' they
passed on the infOrmation obt4ined at the workthop to

0

*Jstudents!(n=34)
,(oeher teachers (n=32)

other counselors (n=23)
,

schoot administrators (n=20)
*parents of students(n=14)
p :the news media (n=5)

a.

A--

4
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_1
Furthe , there were at least 67 reports of career guidance

.

activities enco ag g females to choose nontraditional careers.
Among these 67 reported activities, 11 workshops that included
patents were conducted.

The figure indicates'that 'many other persons who both
directly and indirectly affect young women's career choiceq were
reached' by the Workshop participantsf Although the level of
interaction and attitude change cannot be estimated from the
data provided, it seeps sate to assume that thei

;.

level of aware-
ntess of career optionifor women was increased t so_me vent.
0

.

1. Materials and Disseminati6n

The outline of .the workshop- and.the papers prodbc? by the
groups of partctants were the"only "products." To the knowledge
of the evaluators3. these have not received eny formal distribution.

Cos ts

The total 'costs incurred ,for the project were $3400. , It
is estimated that'the direct costs .to replicate-the project -Would be
abdui $16,000. This includes travel, lodging and food for both the ; 4

participants and the resource Persons, as well as printing,, phone
calls, etc. ..Consequently, the cost per participant is about $400.

9. Conclusions and Recomtendations.

1. The apprOach appears to have,been successful anti
should be'replicated. We feel' that the'leverage
and ripple effects for thecommunity may make it
an effective mechanism to encourage women to
choose science related careers.

2. Since some of the peoplincorporated the,work-
shops with their vacations, cost-gharing
err gemetts-between the university and the par-
ticipates might be investigated. This woy0
also set up a mechanism whereby the .univeltityl

4

hosting -the workshop would benefit. Consequently;'
it improve the chances for continuation ,without
addit al fedetal frunds.

0

It may be possible to convey the same information
in a shatter period of time, it necessary, and it
may be more cost-effective to convey this kind of

4
infOrmation to all school personnel on the job.

ti
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4. tome of the group projects'proposed eans of
shAting this information with parents through
PTA progfams, etc. We feel these approaches

4 deserye exploration, .g., the workshops .

currently designed for the young women could
also be presented at parent/teacher functions.

I

0

a
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44,
"Promoting thethe Exploration of Personally Relevant Career
Options in Science and'Technology

The erican College Testing Program
Pro ect Amount: $49,794
P ject Directori' Dale J. Prediger

I/Director of Development ReStarch
ducaticnal Level: Secondary

1. Proposed Project

This project proposed to f+s on ninth and otwelfth grade
°girls who had not previously expressed an interest in a career in
science or technology. The primary bbjectives were to evaluate /I
the effectiveness of replicable procedures for stimulating the
exploration of,_prefereLa for, and anning toward science/
'technology careers on the part of gir s possessing personal
characteristics assumed to be compatc e wfa such careers. The
secondary objectives were to identify e perceived barriers, the
information needs, and facilitating factors related to the con-
sideration of careers in science, as identified by girls with 40
high potential for such ecareers. The project prbposed two distinct
studies: one for ninth grade girls and another for twelfth grade
girla.

In the ninth grade study a sample of 360 academically
capable girls in, three high schools were to be stratified according
'to occupational preference and educational aspiration,,and then
randomly assigned ti experimental and control groups. The experi-
mental group was.io complete a nonsex restrictive interest inventory
and subsequently receive a report of results that identified specific
job families related to'the 'individual's expressed interests. A
second stagereatment was to include grOup discussions ,of career
planning'aid and pripcedures.

In the'twelfth grade study 1,000 girls not planning college
major in science /technology but having yelevant academic potential
were to-be identified from among the 120,000 college bound girls

/4- taking the ACT Assessment in October 1975. All subjects were to
receive score reports including a section. relating their career
interests to college majors and job families, and booklets on
educational and vocational planning. Fiye hundred experimental

ygroup subjeCts, dividechinto low interest and high interest groups,
would also receivewomailings that noted their potential for.
science careers and encourage their exploration of such carders

sok.VprovjAing related career information.

.1
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The project was expected to provide statistically evaluated
and generalizable evidence concerning the effectiveness of a non-
sex restrictive interest inventory, and other Interventions for
stimulating girls' exploration of science careers. Outcome measures
Would include' amount of subsequent career exploration, changes in./
car r preferences and plans, and enrollment in science - related

' .dcou es.

2. Implemented Project

Both experimental designs -(ninth and twelfth grade_ populations)
were conducted very much as they were proposed. Many of the details
of selection and assessment, however, were developed as a result of
increasing knowledgeand sensitivity to the procedures being investi-
gated Also, ACT 'simultaneously conducted ail experimental prograth of
which to NSF project was only a part.

Ninth grade program. Idorder to select experimental and con-
trol gr ups matched on selected charaCterlstics, an interest inventory
Was adm nistere6to all ninth grade girls (N 360). Both groups were
separated into equal number of above-average and below-average sub-
groups. Above-average ability was defined NI- this study as anyone
dcoring in the uppei 50th percentile (based on national. norms) on the,
standardized test used in-tfle school. The' NSF analysiS, however,
was' limited to above-average. ability stud is only. The interest
results were reported to small,groups (N -20-using Exploring,
an ACT-generated career exploration book Adational contacts
were made through home ings and drop-in visits with students
and counselors. Follow g, the collecti of a first set of out-
come measures the group dicussions wen nductedwith Phe
experimental group. A second set of measures was then collected. ,

A subsequent report to control group subl`cts plus a thirdset.o
measures were performed and conducted independent of the NSF funding.

Twelfth grade program. Except for'the rescheduling of Vents,
some of which were poStponed to be more -realistic in terms of,b th
efficiency ind anticipateellfectiveness, the program for twelfth A
grade'girls also closely followed the experimental design.prop sed.
A brochure that was to have been'developed from existing,mater als
was eveloped by ACT at its own expessewhen existing material
we* . found to be inadequate and/or Ninsuitable. Both.the.expe
mental and contr 1 groups were separated,into high and low me sured
interests insci ce/technology. Nuring was exclude'd from t ese
careers lab e o be science - oriented because of its predomi antly
female partioipatipn.

4
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. 3. Obstacles to ImPlementation
I

No obstacle other than the necessity of generating the

(

booklet were reported.

1. Project Personnel

The project wa co-directed-by Dr. Dale 3.--Prediger and
Dr. Gail/T. McLure. r. Prediger is the.director of the_Developmental
Research Department n the Research and Dewelopment Division of ACT,
a position he has eld since 1970. His doctorate is in Guidance and
Counseling and all of his ptofessional experience has been in the
testing and counseling areas. His career in vocational planning
includes attention to problems on minority youth employment and sex
bias and sex fairness in career interest inventofies. Dr. McLure
has degrees in education and has been with ACT 44.nce 1974. Much of
her professional career has been involved in dealing with the_educa-
tional needs of special populations.;fliie with both gifted and
educationalp handicapped children, wig with women. Dr. Richard J.
Noeth, associate director for fieldractivities, arid Ms. Ellen R. Piel
doctoral student in counseling and'research assistant on the project,
worked closely with project consultntq, a multi-discip4nA3! group'
of educators, -including Dr. Robert Yagerlt prOfessor of science educa-
tion at State University of Iowa..

,5. Ptimary. Outcomes

.

A: Ninth grade exorimental outcomes. Outcome measures were
collected from a Career G'

oups. . The Survey was identical for the
dance Survey administered to both the

1

intervention and control 1,

,

jA two groups except for items that measured. reactibns of the intevir
vention group to the Vocational Interest Profile report. The Suvey'
was composed c iof t6m4 taken largely from other ACT instruments.
They included questioks on cly occupational preferenctk,s, and (2)
4 self report\ df career exploration. Additional items
W6rm constructed to assess'the desire for more information. High end
lo44initiative\scales were developed-and used to score the exploration

I-inventory. Items indicating active, deliberate exploration' were
t$ scored on the HPI scale and those that indicated only passive, casual

( bOavior, were scored on the lipt scale. Occupation group preferences
cons ered-to fall6;in the science/technology area were (1) engineering;
(2` tional sciences and mathematics, (3) mledicine, Aqt,(4) social
sci ce and legal services. Students were considered to have an
interest n a career in science if either their first or second
choices feI1 in any

o
the four categories. Approximately one-third

of all students wetg considered'to have abilities and interests
compatible with science /technologycareers.

i



y
outcome measures were then grouped 'to inCiVet

1. explorations of occupations;

2.. desire for information;

3. preference fof.26ur sets of science occupations;

4, certainty of preference; and

5: certainty of required preparation.

,

1
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These measures were examine in an analysis of variance with three
design levers of effects: -treatment, ilopresc type,,and school type.
Interest type included social service, brUsiness, technical, scien-
tific and creative arts and school type referred to urban, subdrban,
and rural categories.

1

Tbe"anaLysis of variance revealed no statistically signific
s cant diffefences on any of the primary outcome meiesures related to
careers in science. It was reported that group guidance may even
jneyt,decreased certainty about career choice. .At the ninth grade
level we-are not et all convinced thii is,a negative outcome.

.. -.
7 ,

i..-fer ae.subsidiary objectives related to the more general
, .

K ,
question of career exploration, there was significantly more explore-

, tion among the treatment students. (The extent to which the treatment
itself fJOred ,into this estimation is not at all clear.) A measure

'of coiruence betWeen preferences and interest waO higher far the s

,

it,
later7ention group but these effects appeared to dissipate three
months later. General questions about..the Interest Profile, such
as whether students recognized more career possibilities thandbefore
and whether they would )i.ee other-students to have an opportunity to
see the VIP report indicate that the students themse es seemed to

project. the
:

eve though there was no
that more girls were considering science careers as a result of

.

see some value in the treatment, n.

In summary, the VIP oCcup'ati

group counseling sessions-did not ap
14 increased the number of young women

science careers. Howe?ter,.there may
explorationas a res1116\ofthe proje

anal interest profile report and
ear, in themselves, to have
electing-and preparing for
have been nore general career
t. Uncertainty regarding.

choice may be an indication of more 4erious recognition of options
rather than less. jlithin an environmeax of- change, these reports
may,tbe of valuable assistance.: However, many factors may havecom-plicated the assessment of results:

47:

,
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. The definition-Of social 'science and legal
services career preferences as one of the

1

"science areas. With this distinction
someone choosing a, ine arts or social work
career as first choice and law or sociology
as second choice would be classifieds
having chosen a career in science": Rerunning
the'data eliminating these choices as "science"
may reveal different results.

93

2. Experimental contamination from free access of
control to intervention groups,may have acted
to blur any- distinctions between them on career
interest scales.

B. Twelfth grade experimental outcomes. The outcome measures
seleced,for assessing the results of the twelfth grade intervention
were similar to those used '11 the ninth grade experiment. . Career
exploration scores demonstr ted less variance, with over half the
college1bound g'rls engagin in almost a of the exploratory methods
suggested by t survey. e determination of job preference's was
also similar t the ninth grade..group, but the job family Social
Sciences and Le 1 Services was excluded from the. science and ,tech-
nology field.

oft, 1441,111,

Only one intervention-Control group difference was statis-
tically significant: the intervention group iabers were more likely
to be planning to ta) courses in science (87 percent to 79 percent),
but the control group members were more likely to be 'planning to take
conrsesIn math. Therefore, ACT concluded that the interventions had
no appreciable effects on the college bound studentS in the 'study.
On every o her measure, intervention and control group differences.
were attri uted to chance. With a large N,the ptobabAity of
rejecting an accepkeble hypothgsis is pelatively small. As with.o
the ninth grade s-.ItArt-his prOject did not indicate the lack-of
need for the nonsex stereotyped careeill'counseling as much as it
wanted to the inadequacy of this inter*tion alone to demonstrate
the-impact'of nonsex restrictive counseling.

Participant impact survey. Because of the intensive
follow-up conducted by ACT, an independent assessment did not appear
to be Fessary. -Consequently, no participant survey was conducted.

. .

D. S4te visit conclusions. The evaluation team visited ACT
in November oe 1975, and met the project co-directors, Drs. Prediger
arliicLure. At that time, the_team \examined the materials, and the

,laptpt for the booklet Women in Science and Technology: Cargers'for
Toda and Tomorrow. The'team also became acquainted with the long

',hist() of inter st by the project team in sex fair vocational
les5Ag4grid w e impressed by the team's commitment to the issues
Anvol ec use of the use of geographically disp to areas, the

tilUnabl intsiviewany projeetparicant .

4
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AMerican Association of University Women Educational Foundation.- Com-
selig Techniques for

.
MalAire Women. jlasliington, D.C., author, 1966.

290 O. 0 -

.

Reporp,of a pilot adult counselor program, direciecrhy-Eleanoter
F. Dolan under contract withthe Office of Manpow, U.S. Depart4tv,
df Labor. The consultants articipants program_became
convinced that counselors mus have knowledge of adult women's
psychology, information abou the educational resources available,
knowledge pf the techniques= f counseling, and-information about the
current job mar et. Woven returning to work are inseetre, unable to
"piece together" h 1p. They need a,relatOonship iwth one person who
can help them work out the basic steps. full report, with an.
appendix of 158 pages containing suggeit#d readings, syllabi, course
outlines, and.cas histories.

An Imperative fo e, Seventies:- Releasing Creative WodanpolZert, A Guide 41

for Counsel s of Mature Women. :University of Missouri--St. Gas,
Fxtedsion Division 1969 . .31p''

Proceedings of a summer workshop spons9red by the.tliversity
of Missouri--St. Louis, Lindenwood College'and the National
Association of Women Deans rand Counselors. The purpose of the.
workshop was the exploration of the societal attitudes and emerging
options for the education and employment of women in the seventies.
Papers by Esther Westervelt, Gladys Harbeson, Carole Leland and Ruth
Van Doren are included. A,schematic Cycle of the educational process
for'identifying, planning, implementing and evaluating programs for
women, and delineation of potential target populations Of women by
King M. Wientge is also included.

Astin, Helen S. and Thelma Myint. "Career'Development of 'Young Wometi
During the Post-High School Years." Journal of Colinselinz_PsyChology,
v. 18, no. 4, JUly 1971, p. 369-394:::

This study of 5,378 women during the five year-period after high
elthool demonstrates that a certain amount of career. predictability is
possible. Girls who in high school score high on scholastic aptitude, t

especially in.mathematics and who plan to go to college, usually
choose field that require greater career commitment. Plans to do
office work or to be a housepife are made-by girls with less aptitude
an8 fewer academic interests. Girls who areinterested in tocial -

service or ealth fields, but haves:little interest in further-educa-
tion usua y continue to choose these fields. Full-time employment
after high school, and early interest in business and mapagemens, a

B.A. degree, and unmarried status proved tobe the best/predictors of
plans to pursue a business career.

Despite the fact that close toAne-half ofthe women studitj
changed their career plans during the per4pd studied, early pattern
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and interests predict later career ou"tcomes.. Since many women must
decide at high school graduation about future Careers, counselors and
educators should assume responsibility for-guiding tfiese young women
to make, plans most appropriake &Sr them, especially those planning
careers that require special zed training. Guidance becomes even more
cruridll for those girls of high ability and low aspirations who laA-T
10arn that office- being-a-hoUsewife-is not commensurate with
their-interest-S-Or- abilities._

7

Bank, Ira M. "Children ExploremCareerland through Vocational Role-Models.'"
Vocational Guidance Ouarterlv, v. 17, no. 4, June 1969, p.'284 -289.

The author feels thSt boys and girls in elemettary schools are.in
'need of experiences which can provide maximal opportunity for
vocat,ional inquiry. A broader base for vocational choice can be
developed during thoseJormative years and counselors can help build
an expanded "career-land" in' which the children are exposed to the
world of work and workers at an/early age. The*ndividual's choice of
,alternatives in his future year may be enhanced-by this exposure.
'The author describes arole-model program which was used in an
elementary school and evaluate's,it.t

0
Cook, Baf5aral...

Journal of
v. 34, no.

"Roles,'T,abels, Stereotypes: A'Counselor's Challenge."
the National Association-of Women Deans and Counselors,
3, Spring 1971, p. 99-105.

The author discUsses answers to the questions: what should it
mean to a counselor to. have an increased awareness of culturally
defined roles for -men and women? How may a counselor increase ber
own awareness? How does a counselo s self concept affect her
ability to help individual women f nd anst4ers to theif individual /

problems?

-"sr- Daly, Edith TM. A Theory for the Vocational Counseling of.Women. Doctoral

A

Dissertation, Ohio University, 1970. 199 p.' (University Microfilm
Publications No. 71-16, 483) /-

.

4)

4,

A study designed to develop a conceptual framework for viewing
the,eompiexities of female occupational, choice and suggesting a
vocational counseling process. Literature of the last ten years was
reviewed. It appears, says:the author, that objective knowledge of
individual traits and/or of factors operative in job situations does
not explain women's vocational choice, processes. Research findings
seem to point to what could be calleea "situational" view of women's
choices. The decisions womell_make about career patterns and specific

A .occupations are Lade in the light of their own individu 1 priorities,
at a particular paint in'time, in relation to their pe ception'of
the meaning of a number Of variables ithl.51ging upon and within them. \
The author discusses her theory for counseling. .g
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Entine, Alan D. "Xt Mid-Life They Return to College and Change Careers."
Jour al of College. PlaceAt, V. 27, no. 4;)April-?1a)4 1967; P. 50-57.

The director of the pilot New Careers Program at Columbia
University discusses the program, and the motivations of people
-wIshing:to_change careers at mid-life. He feels that the national

Tihterest--In---this_program has "uncovered a finding broader than the
original scope of the,program--countless-ten and women wish to
change their careers in the middle years."

Eyde, Lorraine. "Eliminating Barriers to Career Development of'Women."
PersOhnel and Guidance Journal, v. 49, no. 1, Sept. 1970, p. 24.,'28.

. .

Women and girls'need special assistance in planninecareers, and
vocaXional'counselors need to consider carefully factors in their
background and patterns of development, according to author. The
needs of low income group women,for example, are afferent from.

lc
those of of er groups. Counseling young girls re uires covering
far more tha tradicionaltopicS of vocational in erest and aptitudes. .

Counselors as a whote, the author states, have been uneto hold
sex-stereotypes, and they need to change these attitudes. They t

- also need to be aware of subtle changes' occurring in occupations so

o that they gate prepare ;women for the future instead of the past. .

Fagin, Margaret C. "Anajysis of ;'the Performance of Adult Women irr
Missouri'on Three General Examinations of the College Level
'Examination Program." Adult Education Journal, v;21, niqe,
Spring 1973 p..148-165.

P.

One of the major purposes othe College A161 Examination.
Program is to,giveadults an opportunity to secure college credit by
exaMination. In 1967-68, three of the General Examinations. of the
College Level Examination were administered to 319 Missouri women,
'aged 25 to 73, foethe purpose of Comparing their test performances
with those of regularly enrolled freshman and-sophomore college
women, and of, developing normative data for adult women. AMIong

the 10 findings listed: /chronological age has no bearyig on the
ability of mature women to perform well on the three .-ainations
used; recency of formal education is significantly related only to
-performance on the Natural.Sciences Examination; level of formal
education is significantly related to all three examinations. These
and other findingp have important implications for counselors of
adults, college admissions officers and employers of mature women.

FarMerr-Velen S. and Martin J. Bohn, Jr. "Home-Career Conflict Reduction
and the Level of Career Interest in Wo7n." Journal of Counseliing
Psychology, v. 17, no. 3, May 1970, p, 228-232. .

-'

.

.

Many women experience 'conflict between home and career beCse
Of the cultural lag between social opportunity and social sanction-.
This study was an'attem t to reduce home-career conflict experimentally,

1\,
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by providing A measure of social sanction for demanding career
roles and to measure the effect-of this reduction on hoMe and
careei interests. 'In addition,-the .study-controlled for married/
single status to determine its releVande to votational,interest when
home-career conflict I.y4s reduced. It was concluded that, the
level of vocational interest in women, irrespective_of
single status would be raised if home-career conflict were reduced.
Women's at4tudes toward careers can be affected and counselors
must take time to discus's some of the issues involved in the voca-
tional choice process for women. SucH clarification 'could be built
into high school and college curricula for girls, "warranted when
oneconsiders the gain to society if-Women chose careers commensurate
with their potential."

Fortner, Mildred L. "Vocational Choices of High School Girls': Can'They
a Be Predicted?" Vocational Guidance Quarterly, v. 18, no. 3,

March 1970, p. 203-206.

Although'counselors are becoming aware of the changing patterns
in labor force.participationisaf women and the need to help girls .

prepare for the future, theyThave difficulty doing this because of
lack of knowledge of factors, contributing to the vocational choice
of girls. This study ittempts to identify some of'these factors,
using IQ scores, SimS Occupational Rating scale, social and
family wage earners' occupations, on a group of400 high scool
juniors and seniors in Missouri and Wyoming. Resulits show predictions
can be made.

Friedersdorf, Clancy Wheeler. A Comparative Study of Counselor Attitudes
Toward the Further Educational and Vocational Plans of High School
Girls. Doctoral dissertation,, Purdue University, 19'69. 171 p.
(University Microfilm Publications no. 70-3887)

-An attempt'to determine the attitudes of counselors toward the
educational and vocational goals of,higH school girls, and the extent
of diffe'ence between male and female counselors. The counselor Si
were compared in a role-playing situation where they acted as
college bound high school girls and non-college bound 'girls. The
counselors were also gi.Ven the Strong Vocational Interest Blank
and Personal Information Forms tq complete. Scpe conclusions:
male counselors associated"college bound girls With traditional
feminine occupations at semi:skilled levels, and tended to think
of women'in feminine roles; female counselors tended to expand'
the,traditional image of female.work roles; male counselors per-
wived the college bound girl-as having positive attitUdes toward
traditionally feminine occupations regardless of 'the classification
level of the occupation. Such perceptions may affect 'the higHer
educational and vocational goals of the female student. Recom-
mendations and susiestiqs for public school programs to expand
_occupational horizons for women are presented:

*), 215



T

,G5

Gardner, Joann. "Sel-tist Counseling Muse Stop." Personnel and Guidanae
Journal, v. 49, .no,; 9, May 1971, p. 705-714.

.

e autflor states "Today, it is probably not a serious' mis-,
represenation'to:say'tflat, all Counselors are sexists" myxhs,
about womeeneed to be eliminated and _texts andre4rricuIa'from prd-.
reading on deed revision so that children will develop aspirations
a0cordin'g to their individual characteristics.rather than to their
,sex. She suggests that-tounselor4 must takt courses, taught by

t feminists;°participate in consciousness-raising groups, and pursue
internshipi ,supervised by feminists.

; Hall, Guin."A New"Look at Women arid ocations. 4 "American Vocational
Journal, v. 39,. no. 4, April 1964, p. 25. .

1A

authOr contents that, education has a'responsibility toy tile
'girl *school and to the women wishiqg to *?e-4 ter the job market.
Vocational schools, might explo e job orientation courses and women's
organizations might sponsor j.9b clihics where freelguidanc by
career specialists coteld be given. There iA also a need oreduca=
tors; especially vocational teachers, to meet more frequently with,
business and industry personnel, a mpfoyeifftt agency personnel,

.4
Johnson, Ray 'W. "Parental Identification ns. Vocational, Interests of-

. Go1lege Women." MeaSuremene and Evaluation in Guidan e, v. 3, no. 3,
Fall 1970, p. 14.7 -151.

The subjellts in this study were tested for Occ (ipatig.nal interests
and identification wiCl'mother_or father. From the results it would
seem that women with interests in Oteas that arebasically scientific,, l
tend to Identify more with their fathers thari their mothers. -The: ,

results Lerther suggest that identification with the-mother,was
measured by the.tednftque study, is not a major consideration
in the formation of thes x-typicaloccupabional interests. Career'
interests, are not necessarily associated Witt masculine identification
butmathematical-scien5ific interests ma be sa associated.

logvine, A4-line Gordon. Marital and Occupa anal Plans of Women in'
Profebsional Schools:, Law, Medicine, pursing, Teaching. Docto5a1
dissertation,'Yale UniversitY,1963. 1 \*crofilm
Publications no. 69-13, 353)

Social class, background factors, future plans and current
experiences of students at four professional schools were studied.

0

°.
c

Two of theschools (law, medicine) were characterized as masculine
tt, fields,, the other two as feminine: It was found that women in the

masculine field achoola came from higher social class backgrounds,
and had mothers" who werel;et;pr educated and approved of a variety
of career roles for women. .These findings were interpreted as showing

t--.-

.tbat only the financial resources to implement career choices,
but,mo els of orientation toward female Occupationa1 and educational
roles differed between:ea-1:r field groups. .
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Lewis, Edwin C. Developing*Women's Potential. Ames, Iowa, Iowa State
University, 1968. 339 p.

0).

A survey of existing research onwomea, includingability,
,education, employment, careers and guidance. The author summarizes
the research which is frequently conflicting. An extensive
bibliography is included. .

McHugh, William,Thomas. A Study of the Differences in Self-Concept and
Occupational Role Concepts of Young Women and 'Middld-Aged'Women
cin Occupational Training Programs. Doctoral dissertation, University
of Oregon,,1970. 96 p. (University Microfilm Publications no. 71-1333)

r\--g The then that an individual uses her occupational choice as
" a,means of se f-actualization was the position of this study. The

study investigates the effects of age on'the relationships between
self- oncgpt and occupational role concepts. The analyses of data

al areas Of the study revealed no significant differences
betw en the middle-aged women and younger women of this study, wh
were in the final stages of professional and semi-professional
training at an urban sommunity collegd. If, hotever, the directional
pattern of the differences in mean scores are not due to chance, then
some conclusions can be pro0b-sed. The author discusses these.

MacPherson; Lucille I. TheEffects of Social Class on Females' Perceptions
of Traditional Sex Role Adherence in Occupations. Doctoral Disserta-
tion,/Arizona 'Sate bniversity, 1971. 82.p. (University MicrofilM
Publications no. 714981)

The'preMise of this thesis is that social class memberShip
influences Percepti ns of traditional sex-role adherence in occupa-

.4Jtions and thdse per eptions in turn .affect occupational choice. The
analysis revealed sic,nificant differences betwee the responses of

-the.'high schosi seniors in three social classes for semi - professional,
managerial, skilled, and semi- skilled occupations. Sex,role adherence
appeartd to be a function of social class membership, to the extent
that this population studied is representative of female high school

* seniors, ip can be concluded that-social class is an important factor
_rinfluencing perceptions of sex role stereotypes in occupatioas. These

findings help toward a better understanding of some'factors involved
in girls' occupational decision making an subsequent deyelOpment of
a theory of vocational choice for 4omen.

Masih, Lalit "Career-Saliency and Its Relation to Certain Needs,
Interests, and Job/Valugs;" Personnel and Guidance Journal, v. 45,

-'12°. 7, March 1967, P. 653-658.

The high career - salient woman, according to this study, shows a
high need for achievement and perceives herself as capable of enduring
long periods of work. She indicates a strong desire for fame but
is less concerned with prestige. However, this is a small portion of

2Y



G7

the women tested and compared to men, a much smaller proportion.
According to the author "the recognition of these differences is
essential for any successful counseling program . . . a program .

mare oriented toward nonoccupational interests and motivations '*
might go a long way in. clarifying the goals of women."

Matthews, Esther and David V. Tiedeman. "Attitudes. Toward Career and
Marriage and the Development of Life Style in Young Women."
Journal of Counseling Psychology, v. 11, no. 4, Winter 1964,
p. 375-384.

A study of 1237 girls, representing the-developmental stages
of early adolescence, adolescence and young adulthood and their
attitude,s toward career and marriage/ One interesting finding is
the drop in career commitment from junior to senior high school.
The high school group showed a greater acceptance of marriage. The
authors feel that a major theme which appeared in the'responses is
that women feel that men take a dim view of the expression of
women's intelligence, and it is therefore wise to accept this situation
if one wishes to marry.

Mooney, Robert Francis. A Multiple Discriminant Analysis of the Interest
Patterns of High School Girls. Doctoral dissertation, Boston
College, 1968. 147 p. (University Microfilm Publications no. 69-12;
329)

This study attempted to discover if significant differences
exist among college preparatory high school girls categorized into

Nroad occupational preference groups. It also attempted to examine'
the nature of any differences and classify girls into occupational
preference groups on the basis of these differences, Results showed
that the interest patterns of any high school girls seem to crystal-
lize by the time they enter 10th grade. It further showed, according
to the author, that it was possible to classify girls, on the basis
of pheir interest pattern into more specific occupational groups
the& science or non-science. The classification procedures of this
study might suggest to the guidance couniglor a new and effective
method for helping high schbol girls, to select appropriate careers.

Mowesian,' Richard. "Educational and Career Aspirations of High School
Females." Journal of the National Association of'oMen Deans and
Counselors, v. 35, no. 2, Winter 1972, p. 65-70.

According to the author, this study implies that girls are not
satisfied to enter the labor market in just any job but have definite,
post high school objectives as well as levels of occupational
aspirations. If the data'from this investigation of girls in Texas
cah be accepted as representational of our adolescent female popula-
tion, then there are some implications that counselors will need to .

consider in career planning with the girls. The author lists and
briefly distusses four considerations.
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New P-atterns of-Employment. Proceedings of the Conferdnce-W9rkshop,
Maich 29, 1966, Center for. Continuing Education of Womeft.
Ann Arbor, Mich., University of Michigan, 1966. 143 p.

Many women wish to resume their interrupted formal education,
or enter new fields, but they want to be trained in a field where
their services will be needed. The emphasis of this conference is

x to discover the most promising fields of employment for the
educated mature women who want to work only a twenty to thirty
hour week because -of faMily responsibilities. get

Ohlsen, MerldM. "Vocational Counseling for Girls and WoMen." Vocational
Guidance Quarterly, v. 17, no. 2, Dec. 1968, p. 124-127.

Because society's influence has not encouraged girls to take
seriously the choice of an out-of-home career, the author feels that
the counselor must make special efforts to cope with the sex role
problims and encourage girls.to enter responsible positions in
business, industry and the professions.

Okun, Barbara F. "Later Careers of Women College Graduates." Journal of
the National Association of Women Deans and Counselors. v. 35,
no. 2, Winter1972, p. 83-89.

Increasingly counselors are having to 'deal with the problems of
the extended work life of the mature woman. If more were known about
the potential influences--early work, education, familial experience's--
'counselors would be better able tohelg college girls identify the kind'
of variables they should consider duringtheir forthcoming career
and homemaking periods. Counselors would, then have a better under-
stadding of the special considerations neces ary in the study of
women's occupational choices. The purpose o this study was to
identify the factors that determine the occupational choices of a
married women 12 to 20 years after college -graduation,following a
period of at least seven years as a homemaker.

Rezler, Agnes G. "Characteristics of High School Girls Choosing Traditional
or Pioneei Vocations." Personnel and Guidance Journal, v. 45, no. 7,

-March 1967, p. 659-665:,

Junior and senior girls in a Catholic girls' high school in the
mid-west were the subjects of this study. The characteristics of
girls who wished to be pioneers, i.e., physicians, mathematicians,
scientists, were compared with traditionals, i.e., nurses, elementary
school teachers. Academic aptitude, interest, achievement and
personality differentiated pioneers from traditional. From the
results it seems clear to the author that pkospective pioneers can
be separated from traditionals by the time of the junior year in high
school. The implications of-this for counseling high school girls .

is discussed.
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Schissel, Robert F. "Development of a Career-Orientation Scale for
Women." Journal of Counseling Psychology, v. 15, no: 3, May 1968,
4). 257-262.

-

This "study developed a Careitzprientation Scale which discrimi-
nates between career and non- career oriented women on the basis of
interest. The results were favorableto the hypothesis that areas 'of
interest of women classified as "career oriented" differed
significantly from those of "non- career oriented" women. There
is evidence that women can be ordered along a-continuum of career
orientations on the basis of their interests.

Sedlacek, Caroline Gladys. selected Factors Affecting Certainty and
Persistence of Vocational` Choice for College Women. Doctoral
dissertation, University of North Dakota, 1968. 123 p. (University
Microfilm Publications -no, 69-8567)

The purpose of the study was to investigate vocational choice
and persistency in relation to the college factors: type of
vocational choice,. vocational interest patterns, personality reeds,
academic ability and performance, and family background. The study
was done in two steps with,follow-up questionnaires. Some findings
for the first part: more women from the "very certain" vocational
choice and "fairly certain" groups chose traditional vocations
than the "uncertain" group; the "ver-y certain"'group scored tower
than the other groups on the mathematics,and natural science tests.
Findings of the second part revealed that by the end of the second.
year in college 90 percent of-'the women were preparing for traditional
feminine vocations., Women who had been "certain" or "fairly certain"
of their freshman vocational choice tended to change their vocational
choice.

Stafford, Rita Lynne. "A Study of the Process of VocationalfDevelopment
,

in Professional Women. Journal,of-lhe National Association of
Women Deans and Counselors, v.-30, no. 4, Summer 1967, p. 190-192.

This study of oUtst ding women in New -York State who ha&
been practicing in the f elds of law, medicine, dentistry, nursing
and educational administr tion, showed that with.the exception of
educational administration approximately one-fifth of the respondents
"knew" prior to the age of 12 that they wanted to enter the field
in which they are presently aged. By the time they had entered
college, 26 percent of the at rneys knew law was their chosen
profession, 45 percent of the doctors had decided on medicine,lf
percent of the educational administrators had chosen the educational
world and 19 percent of the-nursing administrators had made their
decisions. These results; in conjunction with tables reveal that
influential persons, attitudes, and events Combined with data
concerning youthful career interests should cause educational
institutions to re-examine their patterns of student guidance.
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Steinmann, Anne. "Female Role Perception as aFactor in Counselingt"
Journal of ithe National Association of Women Deans Old Counselqrs,
v 34 no- 1 Fall 1970 p 27-33.

The author, who has conducted many studies on sex role con-
cepts, states, "Irrespective oftage, marital status, race, eddcation
or socio-economic status, women seem to be ambivalent with respect
to home and career."

f'Counselors must now identify this problem O
girls at an early age to help them make appropriate choices in resolvihg
it. Since counseling ig now more than curricular advice and since
role,conflict is so prevalent, the need for early counseling in school

' is especially urgent. Without such help, "women are likely to
experience frustration in whatever role they choose." The present
study is an attempt to uncover the bases for the role-conflict by
investigating a group of college women. Evidence suggests strongly
that counselors must consider the potential life-style of young
women clients against the background of the views and life - styles
of their parents. Parents' attitudes 'represent both'a direction and
a limitation for young women. Every young woman must be helped to
make an early start in assessing her own needs and measuring these
needs in relation to the environment. In addition, all concerned,
with the need to help young women plan must continually stress the
need for universal free day care. ",Ultimately only this will give
women the opportunity to choose freely betwedn bon* and_career."

Tentyson, W.Wesley, Thomas A. Soldahl, and Charlotte Mueller. The
Teacher's Role in Career Development. Washington, D.C., National
Vocational Guidance Association, 1965. 107'p.

. Revised edition of a Minnesota Department of Education'
publication. According to the aulors, an effective guidance
program is dependent to a considerable extent on the active participa-
tion of classroom teachers. -Teachers can make an important contribu-
otion in_pointing out the relationship-of the subjects they teach to
various careers. Th fojus of this publication'is on the methods
and media for relating subject matter to vocational development.'

Thomas, Arthur S. and Norman R. Stewart. "CoUnselor Response to Female
Clients with Deviate and Conforming Goals." Journal of Counseling
-Psychology, v. 18, no. 4, July 1971, p. 352-357.

Counselors, along with women, are struggling with the dis-
crepancies between stereotypes of the'past and the current'societgl
changes: -This study was designed to test the response of secondary
school counselors to girls who select traditional occupations and
those who select what are considered masculine goals (deviate).
Sixty-four counselors were tested. Results were: Female 6ounseiors
were more accepting of both types of. girls than male counselors;
counselors, regardless of Sex, rated conforming goals as more
appropriate than deviating goals; counselors, regardless Of sex, ,

rated girls with deviatb career goals to be more in need of counseling
than those with ccnforping goals. Details of the study and implica-
tions are discussed.

t21
N


